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ABSTRACT 



^ This document describes fivf alternative scenarios 
•-which present various conditions that lay eiist in the Onited States 
from now to the year 2000, and which would be iiportant ir shapihg - 
demand for. air transportation. E^h scenario describes tie potential 
evolution of various sccioeconomic cciditicns, along with a 
proiection of the amount cind tj^e.of air transportation likely to 
existunder those conditions. The key variables that. come into play 
in the scenarios are the gross national product* 'pcpulaticn*, business 
■ productivity, the unemployment ra.te, the cost of dcmestic crude oil; 
operations at towered airports, enplaned passengerk^ total revenue 
passenger miles, air cargo, and jet fuel co^nsuapticn. The five 
scenarios used in the -study are the liiited grcith scenaric, the 
Expansive groyth sc€nario,^<ipdividual affluence, meddling- through,! 
and the resource allocatioir^cenarios. Uuthor/£E) 



* Reproductions suppl±ea:'~^by EDRS are the hest that cair be made *" 

* * ^ from the original document.' ^ , \ * 

**************************^***********j****4*444444****;t;t4* ************* 
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PURPOSE bF REPORT 

This report was developed to promotes" understanding of and discussion 
on the range of future conditions within which the National Aviation Sys- 

>tem m^y hove to operote. For this rfeoson the scenorios, findings ond 
concli/slons presented in this report, while meont to represent plausible 

, altervKitives, do not* necessorily reflect^ the officiol views of the' Federol 

' Aviation Adm^nistrotion. 
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PREFACE' ; ' * • i Tti$"documeot\res'eW ^ 



/ If ' > 

f 'v _ ' I '.Jhe pufpose in conducting'the study; 



This it a shi^y of potential future environments for tlie l4'onoL Aviation 
.System. The study wos directed at constructing five giternotive scenarios 

■ describing vajious conditions which may ik in the^ United .States from V The ma|or findings, in terms of significant tiends.and preliminary" con-.' 

novf to the yeaF.20(K), and which would be important in shaping demand , elusions, lliat .r,e$ult i^om looking at the future' of aviation in thii' 

for air transpoijation. Each scenario describes the potential evolution of ■ monner- " ' ' ■ . 

vorious socioeconoinic-iionditions, along with a projection of the amouflt ' . . . . * 

and type of air transportation likely to exist under those conditians. ■ , ' . , . • 

.» , ■ ..'.3. Key issues highlighted byithe/s'tudy;.'. • .. 

These,scenarios are not intended OS forecasts of future conditions, father ■' . '> • ^ /f^Nir^i,' , 

they were constructed in an attempt to describe d-range of plausible con- ' 4. Uncertainties to^ be 'explored (to verify tpreliimnaiy, conclusions, to ' 
^ difions important to the future of air fransjMrtation sp, that those involved clarify,fhe oature'and' timiiig.^^^pQrenf.problenis, and to comple- 
with designing and assessing avidfion system policies might have Q frame- • ment the Content of the scenariosr " , ' ' ' 
work for policy analysis and synthesis. ■ , ' ' [ 

• ■ ,,. I . ... 

'• ' V- . -S. The substantive highlights of-eachstenario.' These data describe both 

' Data available at the time tiie scenarios were being developed were'used . " " the socioeconomic conditions of each world and the National' Aviq,- 

in the calculation of trends and levels of change in the.economic indices. V ' tion/Sysfem that might evolve under those conditions; and ■ 
Therefore all data after 1973 are estimates father 'than .affiiol' figures."' • < , • , ■ 

' • . , , , ^vTlie^or steps^Diployed to jconsfrud the scenarios and 

■ ..^ "' " the various sUfjporting lanalyses'. 

The Notional Aviation System (NASI Is an aggregate embracing dll the . ' 

^ people, facilities, equipment, regulations and procedures jnyolvedln the , Tlii scope of the first effort was' limited almost exclusively to the United 

provision of , air transportation services., Thus if includes military oViation . States. Very little attention is devoted to international political, social 
when it enters the civil system. In those few instances where; the term in- and economic conditions or to. the evolution of international, aviation under 
dudes aviah'on manuiajhirers, tfee context provides clear indication of that those conditions. The methodology 'is sufficiently flexible, however, 'to ' 
'i'?'^"*'^"' ,1 ' ■ permit similar fuhire studies to take a global perspective. , ^ ■ 



■ EXECUTIVE, SUMMARY 

'" • . # • , ' • ' 

Purpost ,^ 

'it. / 

Recent evenh show that mOTy forces besides technology will govern future 
aviation development/ " The energy crisis, environmental concerns, the 
rise of terrorism, and unprecedented peocetirr^ inHation are examples of 
Ih^e new factors, which* have hod.profound effects oh aviation in the' 
recent past; "WhatThext?" is an often repeated question of our'time, 

■■ ■ 7-. ■• . ■ 

' Believing that only a lew new phenomena ore true surprises, FAA under- 
itook tht& study to see what might be in stor^ both for itself and the avia* 
tion community fn the last quarter of the centu^ and to develop a sys- 
tei^iQtic, repeotoble method of conducting this brood planning function. 
The study achieved JJDfh objectives/ The following sections summarize/ 
the findings and conclusions and d^cribe the approach. * / 

FINDINGS AND CONaUSl'ONS , , 

■ / ■ . • • ■'■ ' 

FAA Concerns / . ' / 

Airspace. Capaciiy. The upgraded third genleration air' traffic contirol 
jystem will be a necessity at alf large and medium hubs, and, hear the 
end of tlie century, a fourth generation system may be essential as well. 
Jhese conclusion^ hold as long as ^ continues' its traditionaf policy of 
, serving^ oil qirspbce users wh^n theyl^nt to use'the system, and when the 
economy' maintains atieostmoderate real growth. 



A^i^n Safety, Aviation will continue to have low accident and fatality 
rates -compared to activity- levels, but more accidents and fatalities will 
occur per unit of time under moderate to high growth conditions. ' ^ 



Aircraft Noise. Unless oil air carrier oi;craft meet the noise standards 
of FAR Part 36 by the early 1980's, aircraft noise will continue fo be 6 
constraint on the growth of the air transportation system. Newer aircraft 
entering the fleet beyond 1980 wi|be required to (tieet more"^ stringent 
standards, but 'their impoct on reducing overall noise' exposure around 
r airports will not be realiied until the 199QY 

• r . " : J 



kwim Energy Consuipption. Use of aircraft burning a non-petroleum 
fuel is highly unlikely. However, irpprovem^nts in technology will malce 
aircraft, engiiies more fuel efficient, and the availability of alternative 
energy sources for non-transportation use will make petroleum more avail* 
able to "aviation. With moderate to high real economic growth, jet* fuel 
consumption in 2000 could be 1 i to 4.5 times higher than today. 

FAA Institutional' Role. A renewed societal emphasis on free enterprise 
and a concomitant policy of ending Federal ^operating programs could 
result in the transfer of the air traffic control functibn to a quosi-govern- 
mental corporation, ^ : \ ^ , 
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Aviation Industry 



Airport Capacity Major additions to airport capacity including some 
•major new air calrier airport; and a considerable number of new general 
aviation airports will be essential. This finding is valid if FAA continues 
its traditional airspace use policy ahd the economy'grows gt least mod- 
/erately in teal terms. With very high real' economic growth, a few large, 
olkorgo airport^ could be in operation by the year 2000. . - 



Revenue Passenger Miles in the year 2000 will total 168-605 billion 
compared to ]31 billion in Fiscal Year 1974. ' 

■ ' . V ' ' ' V ■ ■ 

Revenue Possenge; Enplanements in 2000 will total from 272.0 million 
to over^/ billion cotnpared-fo 208 million iji 1975. 



Corgo Revinue Ton. Miles will grow at least 6 percent per year for the Jiarios,, which quantitatively and qualitatively describe a plausible range of . 
reitioinder of the century. . ^ alternative futures. Aviation activity forecasts are then developed , with 

systematic application of judgment and partially checked with a com- 
' ■ ' puterized model. . \ 

Total Itinerant Aircraft Operations in 2000 will total 52-322 million 

compared to 59 million in FY 1975; ' , , 

• Five scenarios were used in this study: Limited Growth in which the 

Federal Government on behalf of an environmentally conscious society 
' Aircraft In Service. iUnconventional aircraft such as lighter-than-air air- adopts a limited growth policy coi^sistent with low population and GNP 
ctaft will oot be introduced. However, with moderate to high economic ' growth; Expansive Growth in which a return'of ttie free enterprise ethic 
growth new -conventional aircraft such as a 1000. passenger transport and and technology create unprecedented prosperity characterized by high 
150 passenger jet STOl will form a small percentage of the air carrier growth in both GNP and. population; Individual Affluence also a highly 
fleet by the end of the century. : prosperous future but a world o/.very strong federal' regulation reflected 

■ in high GNP growth with loiv population'growth; Muddling Through a 

future marked by continued recession, inflation and uncertainty accom- 
METHODOLOGY panied by low GNP but high population growth and Resource Allocotion 

- ' a future in, wh,ich many of today's pressing problems are resolved but 

A documented repeatable^systematic methodology wos used in preparation " prosperity is less than in Individual Affluence or Expansive Growth. This 
of this study. In .this approach, a plausible range of future values is "scenario combines moderate GNP growth with low population growth, 
forecast for a core set of socioeconomic variables. A range of future - 

values is forecast for other socioeconomic variables given the pr«)jected ' , . 

valui. of the core set and the likely impacts of future events. Thealterna.^*- The following charts summarize the five scenarios in terms df the key 
tive^folfwpsts of the^socioeconomic variables are divided into mutuoUy • variables and describe the range of the alternative futures by comparing 
consistent groups and narrative descriptions are prepared' to form see- selected variables. • , , ' . 



COMPARISON OF PRESENT ANO YEAR 2000 LEVELS OF 
^ KEY VARIABLES Ej^RJTHE FIVE SCENARIOS : 



\ ' KEY VARIABLES 
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- TOTAL OPERATIONS^ . ' 
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304 
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AIR CARGO-TOTAL REVENUE 
TON MILES (BILLIONS OF 
TON MILES) 
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BARRELS) 
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SUMNIARV'OF MAJOR FIKDINGS*- BY .SCENARIO 





AIR CARRIER . . 
TRENDS _ 


GENERAL AVIATION 
TRENDS 


FUEL * 
^ CONSUMPTION * 


'VpCRAFT 
TECHNOLOGY 


LIMITED 
• 6R0OTH 


' • Sinalt t ncrease in o perat i o ns. 

• No new aircraft introduced. 

• Enplaned passengers increased 
from 208 million (1975) to 

' 406 million. 
— . 


• From 72% (1970) to 84% of 
operations at towered airports. 

• 95% plus df total aircraft. 


• Jet: 65%^crea$e to 317 mil- 
lion bbls/yr. r 
> . ■ 
- • Avgas: 1 1 5% increase to 27 
million bbls/yr.^ ^ 


• Low R8iD activity except for 
fuel efficiency. 

. • Stretched versions of existing 
aircraft. 


-JO 

o o 
ooc 

o x> 


• Decline in operates. ^ 

• High load factors. ^ 

• Enplaned passengers ih^sed 
from 208 million (1975110 
272 million. 


• From72%(T970)to75%oif 
operations at towered airports.^ 

• Decline in GAopshy 4 mH- 

HoTi^>* 


• Jet: 17% decreass'to V58 mil- 
lion bbls/yr. 

• Avgas: 23% decrease to 10 
million bbls/yr. ^ • 


• Low -R&D activity. 

• Only minor changes in exist- 
ing types of aircraft. 


RESOURCE 
ALLOCATION 


• Small inaease in operations. 

• Enplaned passengers increased 
from 208 million ^1975) to* 
one-half billion. 

" ' '■ '. 


■ • Ftom72%(1370)to84%of 
^operations at towered airports. 

• 95% plus of total aircraft. , 


• Jet: 65% increase to 317 mil- . 
lion^ls/yr.. 

• Avgas: 11 5% increase to 28 
million bbls/yr. 


• Moderate R&D activity, 
concentrating on fuel 
efficiency and noise 
reduction^ ■ ' ■ ^ 


INDIVIDUAL 
AFFLUENCE 


' 100% increase in operations. 

• Enplaned passengers increased 
from 208 million (1975Tto 
800 million. 

• STOLand Super ^rbo jets! 


• From 72% (1970) to 85% of^ 
operations at towered airports. 

' • 95% plus of total aircraft. 


• Jet: 1-69% increase;to 517 mil- 
iron bbls/yr. 

• Avgas: 1 5.4% increase to 33 
' ntillion bbls/yr. ' 

■' ' - . ' 


• High levels of technology 
tempered by environmental 
concerns.. 

• Fewer new aircraft than 
Scenario 5' ' 


UJ 

<2 

* Q. OC 

UJ . 


' . 300% increase in operations. 

• Enplaned passengers increased 
from 208 million. (1975) to 

1 billion. 

• Jet STOU Super large, and 
JSST aircraft. 


^- • "'From 72% (1970) to 85% of 
operations at towered airports. 

• 95% plus of total aircraft. 


• Jet: 342% increase to 850 mil' ' 
lion bbls/yr. 

• Avgas: 423% increase to 68 
millionbbls/yr. 


• Rapid development of new ^ 
aircraft. 

• *Heavy emphasis on R&B. 



• *lJnless otherwise stated all figures shawn are f orlhe year 2000. 
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SUMMARY OF MAJOR FtNOiNGSr B;^ SCENARIO 





. AIRTR'AFFIC 
CONTROL TECHNOLOGY 


COMPLEMENTARY AND 
COMPETING MODES 


. AIRCAftGO 


AVIATION SAFETY / 


LiMITEO., 
GROWTH . 


. • UGSrd installatinn.'began in 
1985. 

^ NAS rate of growth reduced. 


• Auto intercity travel decline. " 

• Shift from auto divided 
between air, rail and mass . 
transit. • . ' 


• Low growth (less than 3%) 
due to weak economic 
conditions. 


• Relatively iDw demand. 

- • Decline in rates and number 
of accidents. 


MUDDLING ' 
THROUGH 


• Little chiange in N ASJrom ' 
1970's, * 

V •/ 


• Increased telecommunica- 
^ tions substituted for traveL 


• Low growth (+2%) then 
decline due to economic 
conditions. 


« • Djemand less than system 
capacity, resulting in 

• Fewer afcidents, * ' , 




• UG3fdTnl985. - 

. • 4th generation ground- 
based ATCS by 2000. 

♦ 


• Auto intercity travel declines. 

• High sp^^grdundjintercity 

transit. 
> 


• Moderate growthji^%). 


• Relatively low rate of increase 
in demand, and 

• Incr^sed use of technology in 
NAS,results in, , . 

• Decline in rates and number of 
accidents. 


— 1 Ul 

<o 

ll 

it' 


• UGSrdby 1980. . 

" «... f- 

• 4th generatioivground- 
based ATCS by 1990.^ 


V* 

• Auto retains major role. 

• High speed groundjntercity 
transit. 


. • High growth (+9%). 

^ m All-cargo flights increased. 


• Technological and procedural 
advances, but 

• No decline in numbers of % 
accidents, because of' 

• Heavy Increase in aviation 
activity. 


EXPANSIVE 
GROWTH 


• Automated air^based ATCS 
by 1990. 

• 


• Auto retains major role. 

• High speed ground intercity 
transit. ' - 


Vdryliig^arowth (+12%). 
• AH cargVeirpprts in 1990's. 


• Improved technology an/ \^ 
operating procedures. / '^"'^ 

• Number of accidents and 
fatalities do not decline' ' * 
because of high demand.. 


•Unless othenwise stated all flgiircishown are forAe year 2000.* ^ ' o ' ' 

■ . ■ • ■ ' •■ • / - 
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Air Carrier Trends 



The ngmbei''of air corrier operations at air)ort5.w|th FA^ control towerf 
•reflech the level of air passenger ^demond and the types cf aircraft io 
use. ThiBe fadort, in turn, ore influenced by general economic ^condi- 
tions ajad activities. Thus^ the trend of air darrier.growth has been.closely , 
correloted with the growth in GNP ,and pipulation. ■ ' ' 



The futurtf trends of air carrier operdtiorp wilf continue to be influenced 
by socioeconomic conditions. However, recent developments indicate 
tt|Ct in the future, air carrier operationi^ay also, be affected to^a large 
extent by concern for environmental effects, subsidies from, government 
for 'coiflpeting, modes in short-haul markets, and other ^oVerniftntal 
poiiaV aimed at'fuel conservation and eificiency". . 

■, ' ■ ; ■ ^ ,. •■ 

. ■ ■ I ..•■,„• > 

Presented below ore the conclusions thpt 'hove been drawn- from the study ' 
on future air corrier trends. i ' ;. 




Air Carrier. Activity Demand: Under the two extreme future economic" 
iditions, high and low growth, the number of enplaned passengers '\% 
ed to grow from 1975 to 20,00 at annual ratps ranging from ' 
fcent to' 6.7 percent. .Compared to the 1975 total of 20& million 
pass»ngers,;.lhe$e growth rates to 2000 would range from 271' million 
passengers under difficult economic conditions to more than 1.1 billion 
passengers under' expansive economic conditions. The corresponding 
changes in CNf carrier operations (tokeoff or landing)' dt towered airports 
would lifciy. rang6 from an average" anuual rate of -.9 percent to 5.'2 
percent. • Compared to the 1,975 ifcvel of 12.8 million djr carrier opera- 
tions, these rotes would result in ftom. 10 million operations to 46 million 
operations in the year 2000. , ' j 

The negative growth rote under jlow-growth conditions reflects several 
causes. M economic conditions deteriorate, reflecting fuej/oncj material 
shortages, disposable income declines and ..at the . some time airline 



• operating costs and other prices would be rising, In addition, regulations 
in the interest of. fuel conservation and, air carrier profits would likely 
linpese more restrictions -on 'air carrier octivities. As a result, airline load 
factors would' be expected ]o rise of the expense of service levels and 
frequency of flights with virtually no new aircraft introduction. 

New K\i{(ak Under steady ojid growing economic conditions- where 
GNP and GNP per capita ore expected to grow at annual rates of 2.4 
percent or higher, ' new aircraft such as STOL. and siiper wide-body air- 
craft are anticipoted- to be introduced sometime! after_ 1985. These air- 
craft would meet special niseds of various marlets and thus be more' 
economical to operate.' However,' only with high growth is the SST 
expected to efiter the domestic fleet. .•i^^t*-^ '. » 

Stage Length: Aif ' carriers are ,(li'niicipated,,to'.serve as the domino?* 
■ long-hauljrav?!' mode undeterred by' any modal competition. For the 
^short-haul' market^,' however, high' speed ground' transportation (HSGT) 
modes' ore anticipated to serve competitively. The relatively fuel efficient 
HSGT are expected 1o-be developecl especially in densely populated 
■an/J industrialized corridors, -due: to, growing environmental concerns and 
conscious fuel conservation "efforts. As a result, the overage stage length 
of air travelers is expected^to increase 'while short-haul markets would 
be'graduolly penetrated by HSGT. ■ ' ' • 



General Aviation Trends 

General 'aviation is now and will continue to be a. major operational 
component o? the aviation community. This statement holds regardless 
of a wide range of socioeconomic conditions and governmental policies. 



The GA Fleet;' General aviation aircraft constitute 98 percent of all 
aircraft in use today and Jnft .1975, 98 percent of civil aircraft produced 
were for .general aviation. In all socioeconomic conditions considered 



tlw GAflwt will continue lo'repreient over" 95- perceni of oil active air* 
craft and the general qviotion oircroft produced will remoln obove 90 
percent of totol civil oiraoftpradBction. 

feA OpewHoM: In the operotionj oreo, OA .presently occounlj for 7^. 
percent of total operations at FAA towered airports. Even witli'pesjb 
inistic future socioeconomic conditions GA Is forecast to remain^ Ws, 
level. In favorable economic conditions, GA grows to where it acc 
for between 83 qnd 85 percent of all tower .operations. 



Major «nVgy technological breaWiroughs, are not anticipated before 
1985. 'The energy^situqtionj assumed. correlate closely with levels and 
. growth potterni of GNP and other jocioecohomic variables, and thus ' 
projected' Notional Aviation System ochVlty,' 



For th* next 25 years, all aircraft' ore, expected to burn petroleum based 
jet fuel and aviation gas with no apparent substitute fuel such os 
hydrojen. /. , ■ , . ' 



All .forecasts coll for increosing sophistication in. GA avionics and this 
will , result in a (Duation where general aviation will comprise over 50 
percent of all instrument operations as opposed to the present level of^ 
41 percent. This percerrtoge could be greater than 50 percent if novi-' 
gotion systems deVelop that would permit instrument operations at airports 
• without fie. necessity for major capital investment at the 'particular loco- 
■ tioB,: i.e;, some form of global positioning systein. K ' 



sommorize, general oviption will 'be the major FAA, workload factor 
ond the primary foctor in system expansion throughout the remainder 0( 
twentieth century. . ' , ' ' 



The total amount of aviation, fuel consumption would reach over 900 
. million barrels for the .expansive economy, while fuel consumption is 
'expected to decline in the' low growth economy where'the number of 
air carrier operations. would decline as a. result of the high price of oil 
and governmental regulations aimed at increasing the aviation system 
■ load factors to reduce flight frequency. 



Due to environmental concerns and energy saying efforts, existing air- 
craft engines ore anticipated to be improved for fuel efficiency and noise 
reduchon. It is also expected that airlines will operate more economically 
by serving specific market areas with especially suited and cost-efficient 
aircraft.' ' 
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Fuel 



The fuhire trends of fuel dvoilabilily and .corresponding fuel prices ore 
expected to be among 'the mojor determinants' of .aviation activity and 
growth. patterns. Cr«de i>jfe;pro|ectioos for 2000 (in 1?Z3 dollars), 
range from $6,per barrel optimistic economy tOj^]4 per barrel 
in 0 very slow economy., Tipnge of price levels reflects the degree 
■ and extent to which the noti^iould achieve energy self-sufficiency by, 
technological innbyotions and Mergy conservation efforts. 



k a result of fuel conservation efforts, the trend wiirbe toward more ' 
investments in relatively fuel efficient short-haul graund transportotion 
systems, in . densely populated major transportation, corridors. ^: ' 



In the long run, the prospect of petroleum supply, and fuel prices domestic 
or imported, cannot be viewed with certainty. Fuel consumption pat- 
terns, cool liquefaction technology, energy R&b, ' and fuel conservation 
, efforts in the future will have, great influence in shaping and determining 
the growth pattern and economic structure of the aviation industry pnd 
communities. . ' ' 
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'lould create an increasingly fovorable' climate for dev(;lbpinentsjn com- 
puter and video communications now being used experimentally.' ' 



■ . te iht hio very. dfluMt scenarios, technology solves the energy crisis wifh 
Ihl fclbw^ solar energy, gosiflcotioi) of coal at the' 

; line, gMthennal ei^ froitt shale. These 

. odvonces covse on actual dediit^ ihe price of crude oil and make the ' 
supply of jef fuel and oviation gasoline large enough to satisfy enormous 
; ^ grawih in demand for oir transportotion, These two affluent scenarios 
|: dbo indude the introduction of advanced air traffic control systems- 
oir bosed air traiBc conti^l under Expensive Growth and a M . 
otion, ground-based system under Individual Affluence. This implies that 
. Jiigh sustained economic growth will accelerate^ the present trends of 
revolutionary-increases jn dota processing system 'performance and de- 
.. crettes in system cost and hasten the application of this^'odvqnced ' 
technology to aviation. Unde/ Expansive Growth, on SST and a 1,000 
,' possenger transport constitute small percentages of the air carrier fleet 
, by 2000, and a new 150 passenger jet STOL accounts for over 1 0 percent. 



Uijder Individual Affluence, the. extra-large transport and jet STOt form 
snail percentages of ,lhe fleet by 2000. . Thus, the ability to produce 
obundont comrentional aviation fuel at moderate prices would appear to 
am abandonment of Current attempts to develop unconventional aircraft 
, luch as Bghtet'than-oir vehicles and new types of "rotorcraft. 



Compieinentary and Coinpeting Modes 

The degree lo wHich the automobile has dominated^mestic trc^el may 
be challenged, but aviation xould not necessarily ^enel in proportion 
to the decline in, growth of automotive travel. In the I'mited Growth 
scenario, automobile ridership declines because of high gasoline cost 
and greatly reduced highway construction^ Also, the decreasing size of 
the automobile limits its comfort for<intercity trovef. ''However,Jost auto- 
mobile n'denhip is diverted to public .mass transit otrd intercity roil 
transportation as well as aviation. The Resource Allocation scenario olso 
includes decreased use of the automobile and divenion of some pas- 
sengers to intra-corridor high speed ground transportation. In the 
Muddling Through scenario, telecommunications substitutes for many trips. 
The relative position of the automobile in the two .affluent scenarios is 
no worse than it is todoy,, perhaps even better, especially following intro- 
duction of the electric automobile in the late'1990's. ' The implication 
here is that o return -to high, real, sustained, economic growth will be 
required to pi^serve the automobile's traditional dominance of American 
passenger tronsportatTon. Otherwise the present trends adversely affect- 
ing the relative position of automobletrovel— decreased comfort, inaeased 
costs, and decreased average trip speed-^ill continue. - 



, Technology has a much weaker effect on aviation in the Muddling Through 
and limited Growth Scenarios. Neither scenario includes new modds 
, of conventionol aircraft or unconventional aircraft systems. ' 



Hie Limited Growth Scenario includes the full upgraded- third generation 
air trofflc control system after 1985, and Muddling Through has some 
^elements of that system. Both these scenarios envision more substitution 
of teleconiinunicatibns for air travel. . Thjs implies that changes in societal 
.values wfovor of environmental preservation and/or economic security 



A new. high:speed ground mode would compete with oviation under 
conditions of sustained moderate to higl economic growth. This develop- 
ment is. envisioned in the Resource Allocation, Individual Affluence, and 
. Expansive Growth scenarios. [ 



High fuel prices and government subsidization would strengthen cbnven-- 
tionfll intercity rail travel vis-a'-vis aviation in the Limited Growth and 
Muddling Through scenarios. 



Airport 'occess i$ ve^ likely; to be enhanced with furflier development ^ iordino^ air corgo and significantly more oil-cargo flights should provide 

of tifboi) . transit systems or as on offshoot, of unconventional high-speed , space %r carriage of very heavy outsized freight. 

ground* transportation. . I .. ^ ' ; 

, • , . ■ . . ■ By the-turn of the century, a snioll number of oll-corgo airports could be 

A posienger's trip may well be fOcilitoted through development of inter- i^ operation. With high sustained reol economic grpwth, the growth in . 

modal ticlceting and remote air passenger terminols. 'oir cargo could be so great that air cargo will contribute significantly 

to both oiBideond londside congestion at major hub airports. This, con* 

• • ,. . ': difion would cause development of the necessary, political <upport fo^ 

Air 6irgo /o shift of all-cargo flights to totally new oirpofts^or.^^ 

,! . ' ■ . ,^ airfields in outlying areas.' lii size, these, airfields' would'be xompdrabl^. 
Air cargo will still be secdnd in importance to passenger transportation • to today's.lorge. air carrier airports. In addition, tbe$t|irports would 
at the turn of the century, llnder Expansive tJrowth, air cargo in 20Q0 have truck terminal and access facilities of unprecedented scale and 
would be 20-25 times, greater by weight than today, but over half of sophistication; including access highways built at leost to present inter- 
it would still be corned on passenger flights. In the other scenarios, the , state standards, a sophisticated hiick dispatching system, a complex trudt 
« yeor 20OO proportion of air freight carried on^ passenger flights would routing system within the aitport perimeter, ond advanced means of security 
range from 65-85 percent compared with about 75 percent todoy. ' checb. ' ' : 

' ^vidtion Safely 

Under any but the worst foreseeable economic conditions, air ^orgo 

will experience substantial growth for the remainder qf the century. The During the-yeors WiIO-1974, the United States aviation system average(i 

annual increase in, revenue, ton miles will not be less than 6 percent'ond 247 air carrier fatalities per year, 49 air. carrier. accidents, on^' 4,472 

the ' minimum annual gM in air cargo tonnage' should be less than 4 general .aviation accidents. In the year 7000 with no improvements in ' 

P«fcent. the respective rotes,- the potential growth in aviation activity could result 

■ . ■ ! ' in, from, 300 to 700 air carrier fatalities, with 60 to 160 air com'^' 

. / ■ , , . occidertfs and from 10,000 to 30,000 general aviation accidents; 'The 
By the : end 'of the.century, shippers probably will no longer consider . exception to this pattern, of course, would occur under declining economic 

. the price of«ir car^o-and the lock of immediately available space to be ■ .conditions, when aviation activity would also decline. ■ 
turdensome. . The co$( of air shiE>ments will be at, least 16 percw^ 

than today, but the increases in the prpportion of perishable and exotic ' ' ■ ' 

commodifies to the totol of freight carried will give air freight a greater These potential impacts of growth suggest that FAA programs in safely 

■competitive advantage.,.than it has today. The very high growth in research, education, and regulation will hove to be increased in order 

' scheduled passenger service -will provide, plenty of additional space for to sustain the long-term decline in accident rotes. . 
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SUMMARY OF ISSUES BY SCENARIO 
Belttive Impacts on the National Aviation System 
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FAA PRODUCTIVITY 

Th« le9in^AwQ^Adminis^^ hos as \\t prime res|!)onsibilih'es the 
ngvlotion of air cominercrta-^tQiiisteJh development and. safety, and 
the operation -of Hie air traffic control systwilFrtHnaiHjw^^ with 
those objedtves. In meeting itj statutory responsibilitieS|'the 
a poroRel concern that its activities be condudiKl 'so as to use the 
resources provided to it in an efficient manner. One measure of efficient ■ 
resource utilization is the number of employees linpqt) needed to provide 
a given' level of sewice. (output); e.g., annual .aircraft handled, instru- 
ment operations, light services provided. |n comparing these inputs 
output indices we find that while the output (wiation activity) increased 
at .an onnua >ate of eight percent over the last decode, FAA staffing 
only increased at on onnual rate of three percent. This increase in work 
force efficiency or productiviiy is largely attributable to the impact of 
increased technology i» air traffic control. 



The scenarios depict a brood range of aviation activity in the future. 
Since only the bottom of the range envisions a decline in activity, it is 
apparent that from present perceptions the realm of "plausibility has a 
strong bios tdward growth. At the hazard of oversimplification, we could 
say'thot growth in the middle ranges presents a relatively straightforward 
challenge. It is largely a matter< of numliers^ more aircroft and more 
activity. | And the onswer would seem about as shraightforward-provide 
more efficient tools for the people operating the system. High rates of 
growth however, present a more complex challenge. The numbers are 
even bigger,- and the variety of aircraft with differing operational require 
ments' increases with the more rapid pace of technological advance. Thus, 
to keep the air traffic control sysjem and the airports abreast of the 
numbers and technology of civil aircraft, the tools will have to be both 
more 'efficient and more sophisticated, perhaps even to the point of re- 
quiring a totally different concept of air traffic conhvl. 



Thus, the challenges of growth over the next 25 years will requiieVery 
careful planning with a total-system perspective.' The amounts of money 



and numbers of people involved will be ve^ large, and therefore, the 
cost of error will be high. It wilt be difficult just to gain an accurate 
assessment of needs arid to develop effective, oph'mizing decision criteria 
to ensure that the air traffic conh^l system> complements aviation demand 
in both size and sophistication and to determine the efficient input mix 
of people and technology. However, given that capability,' decisions 
be hard to moke ondjmplement because of a number of chang- 
ing factors. 



1. ' There is no evidence in any of the fuhjre scenarios thaffuhjre-xonjj^ 
tions will retard the current trends that are increasing the account- 
ability and visibility of the Federal manager. These trends are 
discernible in the increasing frequency and effectiveness of privat^ 
citizen and interest-group participation in public decision making and 

, public program review. Among the factors involved ore: the spread 
of modem decision theory; availability of high-powered computing 
devices; and the wk of large professional staffs in such' public 

' interest orgonizotionsVas Common Coqse, and the various consumer 
environment and consd^yation groups. . Of primary importance are 
the modern news media, which con hjtn any event into a riotional 

■ concern in 0 matter of hours. Thus, we con expect that the decision 
process in the future will involve more special-interest views and the 
< review and oversight funcKon will be practiced by on increasing 
number of diverse interests; This will proh'oct and complicate the 
process and odd another challenge to the decision maker-4o find a 

° way -to come out of the process with a coherent sense of direction. 

2. The elements of investment decision^'oreclianging. In recent decades, 
infloHon. has hod its heaviest impact on arrent operating costs 
through salaries and, related benefits. ,Thus, technology was seen 
to offer, among 'other advantages, more stable operating, costs over 
Hme. However, tllr^nergy. crisis is changing the formulo, making 

' energy cost a stronger and more volatile factor. , This implies that 
new tradeoffs will have to be examined and perhaps new argunfsnts 

- will hove to be developed to counter the .traditional 'rules-of-tnumb 
applied to Federal budget requests. 



In jonimay, it oppeorj thflt,iwHh continued growth, tlie rood to inc'reas- a. » AHempting to meet all demand; 

ingproduetivilyjs going to be diflicult jo find and e^^^^^ ' 
travel. § > . ' • • • (^sJ^eeting demand within a selected benefi^^^^^^ 

c. Setting dn arbitrary limit on demand response. 

CAPACilY 

' The last item- (c^flbove could involve the e$tabli$hiii>nt of policies l» 

The basic issue of aviation system capacity is reloted to the, demand for , discourage or redistribute demand. This could include the imposition of 
terminal services. The en route sector of the NAS should impose minimum absoiiite quotas or the exclusion of selected flosses of aircraft or cate- 
itstnch'ons on aviation gro)*^h regardless of socioeconomic condihons., 9^^^^ ' ■ 

This does not Tmply that high growth rotes will not create en route capacity / , . , ,• 

problems. It d«p indicate that the problemsare seen tq be solvable in > 

a" cost/effective range. ■ 'Still, noise has resulted in airport curfews'and, as a result, some airports 

' ■ , . , V lie unused for on^third'of the availablbhme, while the $);$tem locks 

' ■ ■ ,,. a'n»rt capacity and suffers from severe, peaking problems. I Maliyoi^^^^ 

lemilnai Arhide Capacity P4lein!: The demand for terminal capacity cff^' "se 'o^ay exceed FAR 36 standards and the'^uestiln of noise 
developments under Varying, scenarios presents , a Very complex pichire. ; retrofit is unanswered. In acquiring land for new airports or\pansion. 
If times are tough, in the mld.l930'$ sense, there would be excess capacity of existing airports additional acreage is required for noise buffer pur- 
throughoutthesysfemby 1985. This would involve the proBlem , of reduc-; Poses and aaeage is dollars. ', 
'mg expenditures and service in. 0 manner that best meets the reduced ' . , , ' 

— oviati^^^ 

^oiidliiwfrTtr^^^ 

At the other end of the economic spectrum, aviation could be faced with °fws if avlafion is to meet future demand.^ 

0 demand which would strain the. most expansive of economic environ-. . ,' 
menti Under' these most optimistic conditions the I^S would require' 

numerous major ■airports,;:fe«rth generation ATC system^implementotion, , Copocity:, Another issue involved. with capacity is the devetop- 

large STOL aircraft and the supporting terminarfocilitie's, one thousand ""S"! of techniques to ufilife existing-capacity. Some of our maior m 

, passenger 'air carrier transport and a scheduling system that would mini-. , contribute- heavily to nah'onhl delay have an unused capacity from 

mize peak-hour problems at alrflorts while ensuring high load factors' per ^^'^ P-""- lo 6i)0 a.m. Thesfe empty runways and empty air carrier 

0'fc«'ft- ■ ; seats are liot available to relieve our pressing capacity problems. ,. 

' ' ' ' ■ ' . ' ' , ' ' . ■ , , ' ' ■ 

% high and low extremes of. demand bring sharp focus on the basic . SAFETY ' '' ' 

terminal capacity issue., This is the questiqn of the extent to v{hich tl)e ' ■ r ' ' ' . 

. sgem should respond to demand. Response can.jflnge from: ■ Two j^ajir safely issues ^ aviation foV4du^^^^^^ 



Wil $0% standards of 'general aviation approaci) those now 
'followed by oircofriefs?., 

WiR nwosures be take/) to increase tiie probability of posnnger and 
.flight crew survival of a crasli? 



general aviation $afei)f. Both regulatory dnd^ non-rlpatory approaches 
should 6e possible. In Any evfcnt, proposals for stronger general ovia- 
Hon safety measures ore certain to be costty.-and contro/ersiol, especially 
stricter pilot certiflcahon and ovionics reqdirements, ' 



Aviolion will continue to be a 'safe transportation mode. Fatality and 
oeeidei* rates will; remain' low) but the growth in activity will force up 
fatolih'«:and ^Kcidenb to much higher levieli unless stronger or addih'onal 
safely, pibgtailis 'are insfihrted <ind research 'provides ways to focus on 
, ond resohre persistent causes. Studies show that mony air carrier fatolih'es 
could' be prevented if aircraft interiors were less flammable and if air-- 
craft were easier to evacuate. Measures to* increase the survivability of 
an; air carrier, accident will be costly, especially if retrofit of existing 
transport aircraft is involved, and they might involve aSlditional restric- 
tions on the passenger. Necessary technology and IftierJiK-flre, avail- 
able to sohre some of the problems. ' The sticky problem '*illAe public f 
acceptance, cost and speed of implement^iin. ' ' ' i '■ 



General ariattqii' accounts for most aviation related fatalities and acci- 
dents, although iair carrier ssrfety'p receive the publicity; This 
will not change in thei.lApe& future, but as the absolute numbers 
dimb, they will ottrort'' jhorp^ nnd more frequent atfention. More 



NOISE y ^ 

The noise issue has been highlighted recently by the governmental deci- 
sioi) to allow the Concorde ^to operate d .CuKes and Kennedy for a irial 
perid^ with a speeded number of doily flights. 'The reaclions,, persofwl' 
and polihlial, hove emphasized the importonce'bf the noise problem to' 
future expansion of the oviahon indushy, both techiiically, and -physically. 



A prime requirement for' system expansion isihVconsh^ctipn ' of'new 
airports or the ex'pansioif of existing focHKes. In t^Mrea jhe'trobiem 
of environmental iiftpact'lprimjorily noise) is almost ePrtd. the question 
o^^where do we get;the money.. National attitudes have- reached the 
point where plans for jcojisfnfctibn of a major airport are .viewed by a 
portion of4he population as O'threat to the general welfare. , ; . . 



In this sihjation, aircraft noiie is a prime FAA issue, .^federal Aviation 

Regulotion 3^ k in effM nnrl mwA ctrinynt ■^nr^A^^'i' fhfin 



stringent safety measures wX;:be required to accelerate imprbvemenrfn '' .^^ inJiB regulation , are under consideration 



set forth 
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Fuel did Materials Shoriages 



• 1 ■'• 



The interdependent economies of, the United States, Canada, Japon^and 
Western . Europeon countries remain vulnerable jo OPEC oil enibargoes.. 
They ore also vulnerable to embargoes of exports of row materials which 
other cartels of resource exporting nations' niight impose. Moreover,, by 
the Ittm of the century, proven reserves of many minerals will be nearly 
depleted. However, the developed nations generally recognize the 
long-run. material scarcity problein ond have begun policies ond pro- 
grams to make themselves' more selfsuificient. They have the technical < 
capability to find, additional mineral deposits/ substitutes for primary raw ; 
materials, and economically feasible meons of recyclirig! They also have* , . 
the organizational ability to enforce conservotion measures; Ultimately; 
they also could ensure continued availability of such impacts through'^;' 
economic and political means. ; . ' 

All of the measures required to prevent future fuels and materials shortages 
are likely|to be unpopular with one or more interest groups in the d^ 
veloped nations. Whether the developed countries acting together or 
sejSbrotely can muster the will to accept these unpopular , mdsiires is 
uncertain at this time as is the. recourse they might take if 'fhey^find such 
measures insufferable. -x^Ki^ . > * V ' 



Capital Funds 

Capital expenditures fluctuate year by year in more volatile fashion than 
other indicators of jjocjoeconomic conditions, such as GNP^'and popula- 
tion. lnvestment:fl^.new.,^^ and equipment varies not only with future 
expected returns on the investment" but olso .with capitol stock deprecia- 
tion ond .nfii;j[^(;lyK!|c^^^^^ innovations whicb-make existing stock tech- 
nically obsdJet^*. ^ 



one hand and . capital fund availability or financial market conditions on 
the other. Expenditures ^n new- plpnt and equipment averaged about 2 
billion dollars per year forlfie.air tronsportation indust^ for tfie post 3 
years. The future capitqi .fund requirements would also depend on the 
types of aircraft that aircraft manufacturers would be producing and on 
the optimum level of future fleet re<]uirements. . 



In the recent past, airiines^ operotirig/cbsts have ina^^^^ a -faster 
rate than revenues, often resulting in financial losses' to many airlirj^s.. 
Future airline profit levels are highly uncertain. 

v.. 

^There are also uncertainties about fulure financial market conditions and 
financiar support by Federal, state and local governments/ which also 
affect, the overall aviation industry investment programs. The future 
course of oviation activities will certainly be influenced by how much and 
when facilities and equipment codtd be provided. 



Air transportation industry capital expenditures in particular are deter- 
mined by anticipated future economic conditions and profit pictures on 



r 



Market interest rate structure, levels of retained earnings, which" 'coiiif be 
used^for internal financing, the amount of Federof subsidies, regulatory 
reform and profit levels of ^ if(tines and airport operators will all , play 
importorj^ rales. . * - ' 



Lifestyle 



Currenf 'lifestyle trends all seem to be conducive to more travel by air. 
For exomple, the women's liberation movement is encouraging wcimen -to 
have fewer children o&d to work. This provides more discretionary Vceme 
for pleasure traveLby air. Postponement of marriage and postpoaement 
of children after marriage ensure that more young adults have time and 
money available for air travel to recreational areas such as^heCaribbean 
Islands and Westerh European ski. resorts.../. / 



OHier trends are favoroble to increased air travel. For example, freer 
availobilily. of charter fares wilt make air pleosure travel more economical. 
New qrecis, whJcli Americans traditionally have not visited such as. 
Micronesia and Africa will become* tourist meccas. The increased 

.life span ;should promote air travel. Older Americans will continue* to 
migrate to refif5iti«nt communities and ta more moderate climes. There 

-.jriil be air travel' pssociated both with change of residence and visits by 

,. relative^. . The trends discussed' above, however, are not immutable. In- 
creased so{)hi$tication of telecommunications might provide an acceptable 
substitute for travel. .The "new ruralism"— movement of a relatively smaji 
number of middle class young people to the country in recent years— may 
accelerate. This could result in strong value being placed on staying at 

^bome. Moreover, larger familities could again become an American norm, 
especially if anti-abortion legislation passes and/or nursing home care of 
the elderly is no. longer available at acceptable prices. Family enlarge- 
ment could sharply reduce demand for air pleasure trivel because of the 
concomitant reducKofl in discretionary income. 

''^3pe(ial IntSrer Role in Public ^^^^^^ 

In recent years the Congress, has formalized the right of the public to 
have a voice in administrative decisions of the Executive Bi'anch through 
the provisions of the Administrative Procedures Act, the National Environ- . 
mental Policy Act and oler laws. As a result, there is a trend for the. 
organized segments of . the public sometimes known as "special interest" 
groups to ploy o larger role in t(ie formation of policy decisions by the 
government. ■ . ' 

. r • ' 

The FAA has a formal rulemaking process .that permits all interested 

parties to be heard before new non-emergency regulations hr^ issued. 

Yet, present relationships are not fixed; changes in our social and eco- 
inomic environment could cause the public's voice to be muffled or, vice 
, versa, other circDmstances could hove the opposite effect. For instance, 
. in Scenario (2) as 'the country struggles to gain control of a depressed 

economy, the wtotive influence of interest groups m*ay be small coeipared 



to that of big government. Mefnatively, if the conditions of Scenario |3) 
should come to pass, interest groups that are attun'ed to a concern f* 
the environment may be accorded a more important role in the work- 
ings of government. ' . ■ / 

The FAA's statutory obligations have been broadened in recent years to 
include along with its initial responsibilities concern for such areas as en- 
vironmental impact, carriage of elderly and handicapped passengers and 
security of air transportation from hijackings and bombings. Yet the 
balance of influence can shift, given the right, conditions. High uncer- 
tainty lies in the exact factors involved, their influence, and the predict- 
ability of their occurrence. 

Role of Govemment 

The alternative' futures postulated by this study describe a variable role 
for government which is a function of the socioeconomic circumstances 
of each scenario. For instance, in Scenario, (5), which describes a Utopia 
of plentiful resources and a booming economy, there is a diminution of 
government's role. Governmental economic influence is displaced by a 
revitalized,, unregulated private sector. The FAA's responsibility for man- 
agement of the National Air Traiflc Control System is turned over to a 
quasi-public corporation. 

At the other end of the spectrum is Scenario (4|, which describes a future 
of Individual Affluence, but with a government that is large and pervasive. 
Every aspect of the country's economic life is tightly and, effectively con- 
trolled by government. 

Between these extrenies we find Scenario (3) in which government plays a 
central but limited role in the allocation of resources. Governmental in- 
fluence would undergo a moderate increase from present levels if this 
world were to be realized. , f 



The role of govemment os set out in the scenarios or in the real world should keep in mind that identical $ocioecononii|i^ctors and a different 

connot j)e define4- The.given sodetal and ecohomic relationships do to ^ unprecedented event C9uld result in a deddedly different role for govern- 

sonie extent determine the role of government; but there are other forces ment; Such major influences as a sudden shift in the political climate; a : ' 

which ore nebulous and^ abstract in concept but which cA'e none.the lesf resurgence of religious influence in this country, with a dramatic change • 

still powerful inilu^ces in this role definition. , in lifestyles; an international crisis; or a natural disaster that decimated 

. the population of one of our mefropolitafi areas-Hiny one of these 

■ coiilflshajM thf future form and role of government. The ^^^^^ 

ment is a dependent variable influenced by uncertain circumstances. For ' , 

Liinilattons imposed by the study methodology would not permit all of this reason the, extent of governmental influence in the^scenarios should be 

■ the possible forces to be brought into the scenario calculusfWhen struc- taken as a given variable which is subject to change as any number of \ 

turing the relationships within the several alternative worlds. ■ The reader other factors vary. 
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'THr'SCBIARIO:AS AN rnVTICAl m 

'l ' ' 

The didionory definition of o scenario is "an outline or synopsis of a play;' 

• esp.: a plot outline u?ed by actoh'. . Unlike most words borrowed 

' from the jargon of a remote aft,;>cenario retains its central meaning in 
the present use. The five cotiiJensed scenarios that follow ore synopses 
or, better, plot outlines of altemd^ive paths that our" economy might follow 
toward the turn of the centu7, A scenario is a description of trends and 
events that desaibe a situation thbt might evolve. It is not a prediction 
of what will be. Rather, it is a picture of what might be. Howeyer, to 

' say |hat a scenario describes something that might be is not to suggest 
that if is the product of whimsy. .The scenarios'lhat follow were developed 
to serve as tools for policy analysis. Joward thot end they wer^ de- 

. veloped through a systematic process to meet three criteria; they must be 
possible, plausible, and intemc^ly consistent. Without these qualities the 

, scenarios would provide neither reason nor substance for analysis. 



In general, the term "scenario" has been used in twp different ways. 
First,. it is used to describe a "aiapshof in time" of conditions of im- 
poiianf variables at some particular instant in the future. In the iecond 
concept, the term scenario d^scril^s.a future history, thai is, the narrative 
describes a process of evolution''.from present conditions to, the time of 
interest. The former approach might be" thought «f as "cross-sectional" 
and the latter as "longitudinal." The lotter approach was selected for 
the current sti^jy because the longitudinal approach can refiect causal 
relationshipj-how event "A" led to event "B." For policy analysis, the 
evolutionaiY paths themselves are often the central concern, for effective 
policy . treats cause,_nof effect, and the implementation of effective policy 
can 'act to divert those paths toward desired endi 



consequences of differing initial assumptionsl^ cover the range of pos-. 
sible outcomes, i.e., covering all options. A'family of scenarios is .said 
to describe q "scenario space," that is, a range of alternative futures. 
The family presented here was determined by the desire to test the limits 
or the plausible scenario space by examining the conditions resulting 
from high growth and low growth along tv/o dimensions critical to the 
demand for oir transportation. Gross National Product and population. 
This provided ^ set of four combinations of initial assumptions: low popu- 
lation with high GNP vs. low population with low GNP and high popula- 
tion with high GNP vs. high population with low GNP. While these sets 
of assumptions did result in four discrete evolutionary paths thot -are quite 
distinguishable, one from the other, the initial assumptions established a 
bias toward the upper and lower limits of the scenario space, leaving the 
middle of the scenario space unoccupied. This was covered by a fifth 
scenario based on moderate GNP growth and low population growth. 



To the practiced forecaster, everything discussed , to this point can be 
accomplished by varying the inputs to an econometric model. The njodel- 
would then generate alternative evolutionary paths complemented by: 
long array, of detailed indicators. Although this can be done, it 'is not 
a satisfactory treatment of the- future, for the relationships .among vari- 
ables, at any point in time along any evolutionary path, will be the same 
as they are toddy, since these are the relationships specified in the model. 
That contradicts the one thing we bow obouf the future, that it will be 
different. 



'., ' ..V'.' 



Since, hisforidlly, the forces of change are usually considered in terms 
of on event/which could be a discrete phenomenon or the culmination of. 
a trend, thjj^method used to develop these scenarios includes a technique 
for incorporating the impact of predicted future 'events on the yo^iables 

„.,..... , , . V , . ♦hotprovidethebasicstructureof the scenarios. The applicatrohJf this 

Je purpose of such a study igo^^^ the Oricertoinfy^bf iU^^iSijte. technique to all of the variables generated by dn economic forecasting 
Yet thfe assertion that a scendno is not:;fcpfedidion.^^^^^^ be an overwhelming task. But in a simplified scenario with 

ment of uncertomly. In this,:study Up^ of une^ is fegly 18 socioeconomic variables, oc^mmodotion of the.forces of change 
wrth through the constri^o^of a family of scenario which ilst^fe fNI|»iies. quite mandgeable. ' Whither or not the. events are ex,Jiaiy 
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dheuued in»llie.natrqlive scenorio, they become port of the ohalystj' ' conditions and events, from the extreme to tfie commonplace aiid pre- 
- undentanding? of the conient and capability of the world from point to paring a response to all the possible eventualities. ^ . 

poiot.qlong'the depided continuuiB. 

• ■ . ' ,. ' . ■ ' • , • . * ' ' ' . 

• ' * ■ \ ■ . ' ' ■ : , ' ■ ' ■ ' ' 

. I ■ ' ■ . ■ _ k 

'■ " ' ■ ■ - ' ' ■ t > ' . _ • . 

V , Turning to the scenario summaries, which follow, it is helpful to keep In 

■ Thus, icenorios ore analytical tools, not predictions. They provide a mind that they were written as narrative histories and are understood 

nieons whereby the analyst can hedge against the uncertainty surrounding; best if viewed as if they were being recoiled at some point in time beyond 

our one eventud future, by considering a variety of alfernohVe^^ the year 2000. ', 
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ITED GROWTH SCENARIO (1) 



;;TIm poaiWe evolution of our jociefy Is xMracferizwl fay low growtli in 
M Gwjs NflfioncI Product ofid fwpulcifion. following tfie energy cri«j 
. of file early: o seriej of relofed problenu developed: o iliortage 
of criticof,i^iol$, inaeojing jj/ices-, jimifotionj of copilal; oil leoding 
f6 'jjWiNial eqiJoinic MBj. Tfieie j^liering Ills seemed to validate 
"<laiim by adherents to Jfie ljniit$;fo Growth pfiilosopfiy, that growfh if 
intrinsically wrong ond that me economies; of oil developed/countries 
uWmotely have to stobilite. Oemol occeptonce of tfe 'dellberate 
limrtotion of growth os the only logicol recourse led to the dcioption of 
government ond Iniaarid policies ond. personal life styles thot in terms 
of official control and personal constraint would hove seemed impossible, 
even loughflble in 1970. . ' 



.j>OfULATION IN THE UNITED states' ' 



Sociofitoiiohlic Conditions / - , 

jDeflfii^pljy. Economic uncertainties, coupled with giwemmenl pro- 
/ 'gm to limit population growth, maintained the low birth rate during 
jl|e'=?l'980'$ and 1 W>;af about the level experienced in the earfy^?70's. 
The population 'reached about 229 million by the year Y$85, and 250 
million by the year 2000, up from 208 million in 1972. By 2000, 80 
'percent of the population was over the. age of 15, ijompared to about 
, 74 percent in 1974. The, urban envii'onment became one of high populq- 
tion density. % the year. 2000, due to encouragement by the government 
through its assisfonce to the^ cifies, 90 percent of.fl)^:j3opulation livedin 
metropolitan arbas, compared with 71 percent in 'i^yO. . For the South 
and West, the percentage of people living in metropolitan ifa^increosed 
'iaimost to levels achieved by the Northeast and North Centrol regiotis of " 
the country, '.approaching 85 to 90 jjercent by the year 2000. 

Economic Conaitions. ."In- the late 1970's, conflicts among'' important 
interest groups about resource allocation produced rapid price' increases, 
a decline in industrial productivify,^and'a general anxiety wlijdi' iesulted 
in' significant deterioration of the entire econoipy. The high cost pf energy. 
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coupled Wiiiuthe continued threat , of oil embargoes, led to a natibiial 
energy rationing program.; Stockpiles of critical m(it|^fiDls were buijt ond 
the Office of Resource Distribution was established to, implement rationing 
programs. During the 1980's.the government accepted the notion that a' 
stable economy was a desirable state of affairs ; and, in the 1,990'$, 
moved to attain that state. Annual GNP growth slowed to less than 2 
percent per year from 1980j^unfil the end of. the century. In the 1990's,.V;' 
GNP growth was only 1 per'^nt^ annually due to the decrease in populo;' 



tion growth and to, the consfripsjon resource Osage brought' ■'about bf c ,^ 
high energy costs and charigJig 'Jjftstyles., Business productivity '(as an 
index of output '.per man-hour) Ihowed only a slight increase, rising by. 
about 50 percent from the 1972 level. While the disparity in"^ncome 
beh»^een the highest and lowest sectors in the country diminished, compefi- 



J- \ ; was'}4233 in 1972 rose to $658(l'inJ985 and k^^^^^ 

. DISPOSABLE l|E.i)$'OljALINCOMEIER CAPITA 2000/;:jPe$pite the hope lhat the ddlne in population growth wou^ 

« economiyy beneficial, GNP/capita was, only about $7750 by the end 
of the century as coinpafed to$630O in 1974. Emphasis was placed on . 
income redistribution through taxation, with government enlargement of 
social services in the form of iKalth^ervices and education. The' constant 
search i6r financial security encouraged people to worlcot more than one 
iobne^ecially to provide a hedge against the threat of 'evehlval layoffs. 

Energy ond Materials. Restoration of a balonce between energy sup- 
ply-ahd demand in the mid- to late .1980's kept the price of fuel to a m(^ 
tnpderate level than had been, the case in the'mid-1970's. BylJSS'the' 
cosfAarrel of crude oil [in termi of average.'U.5. wellhead .prices] Qrof)peij. 
to $12. This trend continued gnd by theVend of the century)' t!)( price 
was $10/barrel., Raw materials were also in short supply which, caused 
increased prices. The price per pound of aluminum increased from just 
under 30 cents, in the early 1970's to 65 cents io, 2000, and 'the price 
per long-ton' of iron ore increased from $12 in 1972 to, $22 in 2000. 
Because of the uncertain energy supplies, which continued for the r^ 
^ mainder of the century, telecommunications, ployed an increasingly im- 
portant role in all aspects of American life as they were .viewed as being 
conservative of resources. Telecommunications were- used extensively. 
; for exchange of business information, for biiiiness conferences, fo^ visit-., 
Hon for jobs .was relatively stiff and many young people,' concerned about ^ ing with friends, and as a continuous source of leisure time diversion in ' 
•job and. income security, were absorbed with work rather than fringe the tome. By the year 2000, nearly ,7 percent of the white-collar labor, 
'bcnoflts. Society placed emphasis on fin^cicJ'Security for the increos- '.force' was able to perform its work loi-gely qt home, using terminals to '■ 
inglyjarger percentage of elderly. By 19iyh^'*ork week dropped to communicate with central offices, ..The telecommunication aetwork'pro- 
38 wr$ and continued at that level to~ the ind of the . century. The vided substantial relief to transportation demands, 
purchasing power of the consumer was not string enciligh to supply the .. :. '' 

individual with a stidard of living substantially in excess of that of the ' , , ' ' 

1^0!j. Perspnol income tax levels remained ^ligh. The rate of growth Humon Resources and lifestyle. Education continued to.be of, high 
in peMnol consumption expenditures decline^ markedly from the post value. . It was heavily oriented toword.job advancement and job' security,, 
WorloVar II period, reaching about $1080 fillion by 1985 an^ obout supporting the role of the United States in a "ppst-indgsttial" w'orid, and 
$1 280 bioo by 2000, up from $775 billion in 1972. The percent of ' under the' rationale of limited .growth. By the 1990's the compromise 
personal consumption 'expenditures spent for food rose slowly from 27 between individual choice and the good of society was ' reflected in a ' 
in 1972 ,l» 28 in 2000; And disposable" personal income/capita which chonged^n lifestyle. . Much child supervision and schodling-Vas ca^:^ 
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ried on by means of telecommunication. Hiis depersonalization pattern : 
for, human development was paralleled, by encouragement of individual 
/cultural pursuits-H^hich led to "con$umption" ,of the sort Ihat.exerti less 
demand on materials and energy: resources. As a result the value placed 
on travel, both business and pleasure was greolly diminished from that 
following ^orld War II, but overall, spending on leisure inpreosed by 
140 percent by 1985 and 164 percent by 2000 from the. 1973 level. 
(In the period 195W973jt increased approximately 34 percent.1 Hence, 
the 20th century closed with a United States characterized by low growth, 
both in an economic arid demographic sense. Individual patterns of 
consumption were limited by societally accepted constraints in resource 
usage. However, many people believed their way of life was the proto- 
type for developed countries In'the 21st century. 



AIR TfiANSPORTATION ^ 

Demand for Transportation and Competing ModesV The limitations 
placed' on economic growth by public polcy and the concentration of 
populotiori.in large urban arias slowed the growth of demand for all 
forms of transportation after 1975. Mass transit was encouraged by 
government subsidy and intercity rail wos improj^ in .the largest' high-' 
density corridors- , Innovation in transportatioii centered on increasing 
the efficiency of existing patterns of transportation through improved 
inter-modal interface. . ■ " 

Aviation Activity. On the average, revenue passenger miles grew less 
than 3 percent annually: Air taxi type service grew at a somewhat 
higher rate providing feeder service to major airports, and replacijig 
larger carriers on lowJensity routes. Average stage lengths dedined 
as flights were consolidated to increase aircraft utilization. Average 
trip lengths increased slightly because of new short-haul rail facilities. 
Average load' factors, rose from 54 peraflo 65 p^cent during this 
period as airlines adjusted routes and aircraft to, reduce costs. As a 
result of these adjustments, and because of slow replacenferit of the fleet' 
and of slow introduction of new stretched aircraft,' the average, aircraft 
size only rose from 120 passengers to 137 passengers over the 25-year 
period. . Average 'airline fares Increased by 50 percent, in real terms, 
byween 1975 and' 2000. Airiines tried to cut costs by reducing fuel 
and 'labor costs, but increased costs were a major factor in reducing 
the grdwth of deiaand. Air cargo increased 'at a slow growth rate « 
averaging 3 percent, as cargo shipping costs increased by 50 percent 
'between 1975 and 2000. General mfm experienced a 3 percent 
growth rate, as both, business and pleasure flying became less attractive' 
for economic reasons. 

Aircraft Technology. Innovations in aviation technology emphasized 
improved operating economies, particularly in fuel use. Significantly 
different aircraft types were not added to the fleetj but stretched versions 
of the existing, narrow-bodied tw^ anil three-engine aircraft were intro- 
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duced. Because of slow, demand growth, the air carrier mix changed 
slowly and only gradually incorporated these improved aircraft. The air 
' carrier fleet mix. continued toibe dominated by two- and thre^eDgine 
narrow-bodied vehicles. . y 
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Airports. Aircraft operations increased at an^annual rate of about 2.5 
percent for the mid-1 970's to thfe ^n'd of the century. Higher growth 
rates existed jn the earlier years. Improveinents to existing airports 
were adequate to meet most of the increased demands. 

'<*.., 

Air Traffic j!ontrol. The Federal Government reduced its investment in 
research and development in air traffic control technology after 1985, 
as OYlation expansion slowed* System-wide installation of the upgraded 
third generation air traffic control system was begun in 1985, and it was 
the basic system in operation for the rest of the century. Aircraft accident 
rates and the actual number of accidents declined both for air carriers 
and for general aviation. Air .carrier fatalitieSi however, did not decline 
significantly because of^ larger planes and higher load factors. 



Urt Roll of Govtrnment. The Federal Government devoted decreojing the other hand, increased its conttol'iver' ixies'^d'^fa^^^^^ to 

attention to oviotionand other tronsportotion issues .because of budgetary preserve the economic viability of the cir cflmer.sifib feH policies' 

. «nstrainti and higher priori«es ' given to other economic issues. The to reduce energy use through high toxe^and fori on ^^^^^^^^^^ 

Federol Aviation Administration reduced its research and development important impact on the aviation syifeln throiighout the.pfe^^^^^^ 

role ond lis airport funding activities. The Civil Aeronautics Board,, w \ . ./.^ V 
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AIR CARRIER FLEET MIX 



-A. 





19?0 1975 1980 1985 , 199f^:;'|p2^ 
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The air carrier fleet grew from a totaj of 2,420 " . ■...^'-^r 
< ^ ■ ■ . • ■ ' 'aircraft in 1970ito'3il40'in,1985,anil3,790 in CV:- 



MIMING THROUGH SCENARIO ii) ; ' PomON IN the united states 

Desp^ low growth in Gro» Noh'onaf Product, population grew at a / " 

fiigli role ond tftuigs went downhill from tlie I970's. The (in/ted SMa 

never, teeflied to be oble to "get it aW together." When it tnii io , 

repoir intidlion, recession followed; when recession war the target, in^c- * 

tipn accelerated. Muddling Through wo^'.the ndrm. Cohesive policies ^ 

which lasted' beyoiKf one pmMa\ term were very unusual. The ^^,t:j 

result, inevilably, w^^frustrotion. Who wof pl','',fault? Indusfry said ' g • 

government; government said indu$t7; the jjtililicjfaulted 'both; and J ' 

government and indust7 claimed the public didvjittf understand, large g jn 

corporations were notionolized. Regional a\/lMks were established, z 

for severol. reosons, the lost quorter century was not a repeat of the j ■ 

depression yeors of the I930's! In' the latter port of the- at^rf, /he i : 
;Jjiqtion was more urbonized, federol programs kM\ice^ unemployment 
J./c^s, large-scale quosi-public, corporations functioned with adequate but 
^ reduced, efficiency. But theWing 'of' depression was inescapoble.". This 

wos the modern d^ression^nd it woj long lasting. 

• . ■ ■ • , /x '■' 0 

Socioeconomic Conditions ' , * ,,55 ^jjj ms" 1970 iiw'hjio uis 1990 1995 zone 

' " ' . ' ■ ■. ' 

•pornography; Despite economic; hardships and the crowded conditions from the mid-1970's. Byihe year 2000, the percentpge of the popula- 

.•Vhich become charaderistic'of'.ffie cities of jhe latter part of the century, Hon 'living in the metropolitan areas reached nearly the same level for ' 

''t(ieiie .»«B M downturn in population growth. The, population readied most of fhe.country,, though the South remained below 90 percent arid 

■' 24l JnHlion'in 1985 and 297 million by the year 2000, compared with ■ continued to lag the rest of tf\e , country by o few percentage points. 

208 million in 1972. This c^^^ -f 

level of fhe 1960's and early WO's. The birth tote rose to 2.8 W: " V'^- ' ^ ' * :/ ■ 

births per woman of chililbearin^rage in the eoriy 1980V By . the. year Economic Conoitio|is: The struggle to irfqjntojn'd bakince between re-. 

2000 the median age was* only ig1)tly in, excess of 30 year^' with;27 source suppliesi'resoufce demands, and iijtpprted resources cdntinued to < 

percent of the population under the age of 15. The flow of pecple back- , ; hove seriobs economic impacts, on domestlc^onomic behavior. Both the 

into the cities exceeded the rote of urban renewal and development. / average wellhead, price of crude oil in the iUnlfed States and the price 

By the end of the cenbry/ 90 percent of the population resided irv' of raw materials increased over thb years, Crude oil prices incr&]sed 

urbanized qrefiJ and signs of crowding we/e evident in almost every until 1980, when the^ government decide<ftOvOnce again press W in; 

aspect of uibcn'life. iThese difficult ecoJibmic .'conditions resulted in a/ .creased use of coal. - The price of crude oil then decre;ised\jightly, 

decline from expected migration: to the South and West, and . by 2000 but in 1985 began to rise again as the threat of^o reestablishme^kj of 

these areas showed hardly anyigain in their share of the,ll.S. population the oil embargo by OPEC forced the United Sldil^ to accept. arbitrarily 




; iliaeflsed prices. The price per pound of aluminum increased from 28 
cents in 19^2 fo 75 cents in 2000, and the price, per long-ton of iron 
increased from $12 in 1972 to $25 in 2000. Government measures to 
• control ^woges and prices were accompanied only small increases in 
relfltive^ro^uctivity (as an index to output per man-hiur). GNP was 
growing slowly as the end of the century approached even with the large , 
population inaeoJes.; ;)n' 1972, GNP totaled $1.2 trillion and in 2000, 
$2.1 trillion., The high cost of, energy resulted in high costs for fertilizer 
arid agricultural opelations.. Agriculhiral outpW fiecame marginal and, 
by the middle of the 1980's, many smaller farmSi Were abandoned! live 
'demand for Ajobs continued to thwart dvdnces in automation. In in 
effort to miiuniize travel, telecbmmunilioijs'' began to be used extoi- 
sively for exchanges 'of .business;inforififltii>ii and conferences. R,eal' 
■dispo$able|ncome, like GNP, showi^^-jitfie^y^^^ with the per capita 
level i(vl|0 haying Wd/$6^(i();''iiitpo^^^ to $4233 in 197?. 
.|f>i)%!^/w^^ exhibited low'-grdwih' tatesj'.'.And •personaFion.' 
■ reflected tlie small' increase* tfepo'sable personal 

kom'. 'The: liigh costs, of fertilizer had' a serious impact on the price 
;b{ food,::-|i) .)972 the percent of PCE spent on food was 22 and in .2000 
hadiiicreasedto31 percent. V ) ■ ! , 



to the services needed by the population,- in termi ' of housing, trans- 
; portation, education and so on. Though many people held down, more, 
than one Job or worked fenger hours, productivity .grew slowly.' With!- 
fhe government's policies de-emphasizirtg I'uxuries'' an^ nonproductive 
activities,, the amount of money Ihe populace spenj o~n leisure cfelivities 
"inaeasetj slowly on a per capita basis. In fact, the growth-rate between 
1975 and 2000 averaged only 2.5 percent per year, compared to an 
average annual growth rate of 6.4 percent for the preceding 25 years. 
Recrea,tjonal activities tendej to be fi6nenergy,dependerit and low. cost. ' 
The strain on resources, was evident' in the lack of reliability ,, of fenda- 
mental services. There were blackouts and browwuts due to shortages 
or bredwowns in electrical generjjting equipmerit. There often' were 
delays due to equipment failure in the transportaijon system.', - 

■■■■ ■ .i'i.: ■' ■■ ■ 



Energy and Materials: With the increasing threat of the reestablishment ' 
of an oil embargo by the OPEC nations, , a system of energy':;and 
resource rationing was introduced. Energy iotioning was instituted' prin- , 
, ppally to support the needs of dgriculture ond transportation. Environ- 
mental constraints were relaxed' to encourage broader use of coal and 
attempts were made to .'allocate energy supplies. Conditions continued 
to worsen toward the end of the century, leading to the nationalization 
ofthe,petroleum,indDjtryin.1990. J . 



Human Resources and LifestylerThe percentage of government spend- 
ing f6r human services increased rapidly as the century progressed* In 
1972, the government allocated 53 ,percfent of its budget for huiii'an ' 
services, whereas in 2000 the percentage increased to 69 percent. The ■ 
population (tensity, in the urban environment increased disproportionately 
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'. ' Aviation Aetivily. While overai'wifltion oclivity declined, some areas' 
^, . . ^, . . exfjerienced modest groWh. ^I^eveiiue. passenger p^^^^ 

■' • ' ' •■ V;.».iElLH^ ■ '. ' alJouf ]32,niillidn in 1974 to a'pedk of 170 million in 20(|0 before level- 

: inf off. Enplaned passengers also grew. 
[ : about* 25 percent.' Tliis passenger growth was- accommodated with a 
f dedining number of opiirations through the use of slightly larger aircraft 
'. on 'the average, and .significant increase in* load fdctors, Fares increased 
steadily but slovly, increasing 50 percent; In. real terms from 1975 to 
_ . 2000.\ Fare increases were held down by direct and iiidirect government , 
. ■ subsidy , as. well as by reduced service quality. 

■ ■' ■■' ■:: .■ ■ ■ ; ■ . ■' ■ 

■ i '' , .^ ' ' ' ■ ' 
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J", ' Aiitraft Technology. As a result of low levels of research and develop- 
I . ment dnd.miniinal demand .ifor new aircraft, changes from' 197-5 aircraft 
v, types were minimal:' The- major technological innovations were in fuel • 
* ' reduction achieved Ey the.-introduction' of. more efficient jet engines after 
1990. Changes;iji;,fleet.!itiix:were accomplished ^n^^^ changes in 
, ^ jetirement rates 'than by ffie iaddition ot jiew'Yehicles, because the fleet 
size declined, steodily;\'0pfiiBting cbsts^ rose' sharply froiji 1975 through ■ 
.1985 because -ofH/ipijKed-fue} -eoili^ onid Jwes arid increased mainte- : 
nance on older aircraft. ;,'After l98^tosh inci'e« 
■-rate of one percent reflecting tie change in 'Operating polides brought 
. ..m^m m m.m m m m m m on't^ nationaWon. ^./v 

Air Twnspoilation . : / ' Aiipoifc- Total aiwaft opera^^^^ 

" increased slightly^^fr^^^^^^^ 

Demand for Trensportatipn and Cpmpeting ' Modes: Economic hard- declined to 52 -million irr 2000. Air.' carrier operations declined by 10 > 
ships and station'ary personal incpme levels combined with high costs to percent overall while general . oviatidn' activity declined by 20. percent. '. 
stagnate demand for h^ansportation. Becausje of deteriorating economic As q.'resuNf declining Activity/ ther 1975 airport'system was more than 
^{bndiiions, the Federal Government was forced to take an increasing qdequote io meet demand'.t}inugli: the^yegr 2000. Congestion delays' 
role in the management of the transportation system. The transportation declined at most airports. Ifi H ?'"any. 9^^^^ 
system which existed in 2000 had basically the same structure as that closed and converted to nonairporf user>.Hoti6oaliia^^^^ the airport; 
of the mid-1 970V Nationalization of all public interstate transportation system forestalled the closing af ,;many smaller "municipally-pwned air- 
lock place iii the mid-1990's in an attempt to restore financial stability. . ports and prevented major losses **of the5ev Oviatipn system, resources. 
Multi-state regional authorities were used to managcttransportation systems Airport finances reached a crisis/in the mid-1 980's whep falling operating 
fo direct inler-modal coordination. ' revenues from airport users faild to cover fixed e 
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ports by optimistic expansions in earlier decades. States and muni- 
cipalities turned to the Federal Government for support. Die National 
Air Transportation Corporation, already responsible for air carrier opera- 
tion, took over bankrupt airports and purchased marginal ones. A few 
large self-sustaining major hub airports remained in local hands. The 
National Air Transportajion Corporation was required to eliminate or 
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reduce service at airports which could not be made ecowmically viable. ) 
As a result, some airports in smaller communities were closed permanently. 



Air Traffic Control: Improvements in air .traffic contrtjl systems- were 
implemented slowly, because of the anticipated low rates of growth in 
operations. There was a.. selected implementation of the UG3rd that' 
basically stopped after 1985. Congestion- delays declined because of 
decreased traffic volume. Accident rates and the total number of accidents 
declined over the period for the same'reason. ■ ^' , 

The Role of 'Government: Through the use of jegulated quasi-independ- 
ent government corporation's modeled after the example 'of Amtrak in 



36 ' 



67. 



the .1970*s> the Federal Government acquired the ma(or operating respon- 
sibility for oiirpo^ cind air transportation throughout the United States^ 
A new independent regulatory agency set service standards all nibdes. 
To finance the aviation, system, increased taxes on. users were imposed 
arid taxes were also increased on fuel use to discourage consumption. 
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AIR CARRIER FLEET MIX 





1970 


1975 * 


1980 


.1985 


1990 


- 199S' 


2000 i 


4-ENGlNE WIDE.BODIED (747*TYPE) 


1% 


5% 


6% 


. 6% . 




5% 


4% 


4-ENGINE NARROW BODIED (707-TY^Q 


27% 


22% ^ 


20% 


17% 


; 12% : 




4% 


2ii ENGINE WIDE BODIED (bC>10 TYPE) 


0% 


6% 


8% 


9% 


10%' 


11% 


12% 


2<3 aiGINE NARROWpODIED (727-TyPp 


58% 


55% 


51% 


52%. 


;56% 


59%- 


. 64% 


SMALLSHORT HAUL (SO PASSENGERS) 

' — , 


14% 


12% 


15% 


16% 


17% 


17% 


t8% 


SST 


0% 


0% 


0% 


09f 


0% 


0% . 


0% 


4-ENdfNE EXTRA LARGE (1000 PASSENGERS) 


0%* 


0% 


0% 


0% ' 


0% 
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0% • 


JETSTOL(150PA5SENGER§)^ ' 


' 0% 


0% 


Q% 


or 


'0% 


0%. 


0% 



The air carrier fleet grew from a total of 2«420v 
aircraft in 1970 to 2.670 in1985jand reduces 
to 2.430 in 2000.. . - ^ 
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RESOURCE ALLOCATION SCENARIO 13) , 

Ffiij mm gives coverage fo the mliik of fhe icenar/o space wifh 
moderate growth of Gross Nationol Product and low populotion grovvth, 
but claims no higher probability then the other four scenarios. Resources, 
porticularly energy resources, wre in short supply. Groups, of notions, 
functioning essentially <js cartels, uniloterolly estoblished resource prices 
and.cortinuolly fhfeoteried toi withhold supply unless consuming notions 
, met, requirements kahBii by the svppl'm. ' Throughout the mli, 
tension built ahd ebbed.' Jhe exporting notions remained jelucant to 
Kpdiiaii apU k woys vhlch were useful and productive to,, tlie impoct- 
ing^notions. Once a year, one or the other of the cartels would withhold ' 
supplies for o period of.several weeks, 'and the in^orting countries coped 
,os iest the/ could. As supper fluctuated, so, did prices. In^hhl^, 
the.' response was a, determined move toward seWciency-^to reduce 
fhe demond for critical imports., Political ond intellectual energy was 
focused on how to grow, given^ these .resource constraints; Jhe answers 
were; to develop indigenous resources, to ollocate stringently, to recycle, 
andtoplon. 



Socioeconomic Conditiops . 

■ ♦ ■ ' *' 

Demography: Population growth in the United States continued at 1970 
levels for the remainder' df fhe century, reaching about 229 million in 
1985 and' about 250 million by fhe year 2000. The emphasis that was 
placed on the , planned allocation of natural resources was carried over ' 
fo^ improvement of human resources as well. The median age, which 
was 28 in, 1970, reached 30 by 1985 and 32 by >fhe year 2000. By 
•the end 6f fhe century, 80 percent of the population was over the age 
if 15. Urban growth was strong as a result of a realization that economic 
'mtegrotion of the city and th^ suburb, was necessary. At the end of 
thelceiilury, 90 percent of the U.S. population, lived in urban areas, com- 
pared ' lo 71 percent in 1970. By fhe 1990's mass transit Systems were 
_ meeting' fhe needs of high density cities. ' In fhe South and the West, 
the share of the, national urban population overtook' that of the rest of 
the country, and fhe two regions comprised nearly 55 percent of the 
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totohational metropolitan population by the year 2000. These two 
regions had included only 45 percent of the United Sfafes.metropoliton 
population in 1970. Net gains in population due to migration acceler- 
ated the urbanization of the South and, by the. close of the centyry, all 
four maior regions of the country had about 90 percent of their popula- 
tion residing in metropolitan areas, Several megalopoli evolved: one 
running. from Boston, Massachusetts to Richmorkl, Virginia; a second in 
California, from San Francisco fo San Diego; and a third from Milwaukee, 
Wisconsin through Chicago, Detroit, and Cleveland ond tefminating in 
Buffalo, New York. By the year 2000, over 50 percent of all intercity 
communication messages and passengers traveled between points within 
the confines of the megalopoli as compared with approximately j|0 per- 
cent in 1965. Within each megalopolis structure thereyemained^ urban 
concentrations around fhe several nuclear cities. In other parts of the 



country, urbon concenlralion produced large dties of high density which 
' tended to be well separated from each other, : 

' Econoink Conditions: During the latter part of the 1970's the econ'omy 
was relatively unstable and inflation rotes were high. By the end^of the. 
decade legislation, deriving largely from the work of the Resource Allo- 

< coib) Board,, provided for a government commitment to' research and 
development of alternative energy sources* At the some time, plans for 
moss transportation stressed fuel conservation and effective land use. By 
the middle of the 1980's the efforts on research and development and 
on construction helped stabilize the economy ond a large measure of 

. notional confidence returned. Business productivity [as an index of out- 
put per man-hour) spurted in the 1980V' equaling the most productive 
period since World War 11. The index in the early 1980V rose by a 
factor of 1,3 from the 1971 level, and by the end of century the index 

^ had more than doubled from 1971. Annual GNP which had declined 
for'a period in the 1970V grew at a rote of 3 percent by the end of the 
century. Disposable income growth grew moderately and the purchas- 
ing power of thf consumer was slowly strengtherffid'andkaintained from 
vthe'mid-I98l)'$tothe'endoffhecentuiy, Personl|l Consumption Expendi- 
tures iPCE)^ spent for food rose minimally from M percent in 1972 to 

' about '25 percent in 2000. As transportation developinent .was keyed 

• to the increased density o? urban life, many industries, prodded by 
governmwf loxNncentives, returned 'to urban areaJ in search of 'an 
adequate supply of labor. And, as the cities became economically 
viable, property taxes and local income taxes were able to support urban . 
budgets. Gasoline taxes were used to support development of all phases 
of those forms of ground based mass transportation which were shown 
to be environmentally attractive and whi^h made efficient use q{i energy, 
and raw tnateriak •And as ground 'based mass transportation attracted 
more users,, it had less need for Federal support at the some time that 
automobife usage, which, provided much of that support, was declining. 
The price of crude Oil in the U.S. began to decline slowly in the early 
1980^4 due to programs of energy conservation and increasing energy 

^supplies, from' alternahve sources.^ While at the same time producers 
attempted to teep oil competitive with other forms of energy by reducing 
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jts price. Intercity automobile travel fell'to levels which existed during ' 
the 1960's (706.1 billion passenger miles) and by the end of the century ■ 
was'und^r half a trillion passenger miles per year. ' ^ ^ i 

S ■ ' 

. I ' 

Energy and Materials; By the 1990*s scientists achieved the. breakeven 
experiment in nuclear fusion so that a controlled thermonuclear' reaction 
producing a net output, of energy was possible. Tliough the ultimate 
payoff from thermonuclear energy was sepn to be great, the century 
ended with commercial applications stijl to be realized and ^ergy con- 
servation programs were still in force. . 

Human Resources and lifestyle: Government spending for sodalwel^ 
fare increased substantially, from 53 percent of the Federal budget' iri, 





if ■■ 



^ >,.^8'"percent, by rtie^ end of the century. Hie length of the work 

j;^feit|e(l from aboirf 3'9 hours in the early 1970's to 38. hours 

'tlfe. .],980's md v^as down to aboyt 35 hours by the late 1990's. 

jB fcel costs tended; to remain relatively hig^ ^ 

le'*|*rsona|. income was adequate to meet the costs of publicjrans- 
itWioff/, whose cosh^^^ 

iipi modes (in porticub^ But patterns of ; 

Iity>nded to be^more local than they were in the 1970's, as the -Deiand for Tronsportation ond Competing Modes: Rising prices and 



demands with supplies, largely fostered by the government's encourag^■ 
ment of careful energy usage and the development of successful patterns 
of urban life. ■ , ■ ' 



|.ti!^y)!5'^ urban center,' had ° ''19'' ^^^^^ of economic and cultural 
With ipth . parents at work and children, in school most 
I '^^'^''^^ leiswe time was devoted to' bring aH age levels^of the 
'ftwly^jb^ether^^ The amount of money that was spent per 
■»« steadily over the years, from $281 

|i:i9;J^'to $364 iin985,,;and to' $559 in 2000, Thuvthe United States 
Jt ^ft'end^fiPe^^^ able to balance^energy and material 
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shortages of essential resources, particularly fuel, created problems in 
all areas of transportation in the later 1970's. Inadequacies in the trans- 
portation system had threatening feedback effects on all parts of the 
economy. Though rising fuel costs for private cars did little to relieve 
urban vehicular jongestion, if did at last make clear the need for public 
mass h'ansit. .The need for Federally-sponsored, integrated, multi-modal 
transportation systems became politically acceptable as a iioped for way 
out of. the frustrations which were affecting nearly everyone. As a result ■ 
of government action to allocate resources, the 1980's sow far reaching, 
changes in transportation: (11 automobiles became smaller, more efficient, • 
and were relied upon fo; relatively short distance travel; (21 intra-corridor 
high-speed ground transportation was developed for the Northeast, the 
coast of California, and in the Midwest; and (3| efficient mass transit 
systems were being evolved which helped revitalize urban centers. 
Tojefher, these chpnges provided for a more efficient use of energy and 
other raw materials, and improved land use. 

Aviation Activity: Demands for all types of qir .transportation grew ot 
> moderate rate'from 1975 to 2000. Rates of growth were'higher in the. 
.first decade and declined in percentage terms toward the end of the 
centuiy, reflecting moderate economic growth and the availability of 
com^etihVe transportation modes. Compounding these modest rates over 
^the test twenty-five years of the century however, resulted in a significant 
increase in the size of the air transportation system. Air transport passen- 
ger enplanements increased by over one and one-half times, cargo reve- 
nue ton-miles grew by 125 percent and general aviation operations 
more than - doubled. Domestic revenue passenger miles increased from 
132 billion in 1975 to over 300 billion in 2000. Short-haul transporta- 
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- tton however, faced significQnt competition from ground modes, bnd this , 
' was reflected in th^ increased overage stage length of domestic' flights. 
Air cargo tonnage grew at an average annual rate of 3 percent. Most, 
of the cqrgo revenue ton-miles continued to be carried in bellies of 
passenger transports but alkargo service grew by over two and one-half 
times in the twenty-five year period. General aviation operations in- . 
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creased from 43 million in' 1974 to 105 million in 2000/ Increased busi- 
ness Wei was largely responsible, os rising costs discouraged growth 
of pleasure flying. .* 



Aircrafl Technology: Technological developments in; aviation ^phasized 
improvements in opetating economics, fuel efficieny, and7K»se reduction.* ^ 
In addition, new vehicle typej were introduced. In the ini(i;1980's, tw6- 
erigine wid^bodied jets became prominent; a new reduced energy 
trfflsport in a narrow-bodied configuration was introduced in 1990; 
loD'passenger qwet jet StOi aircraft began service in the same year; a^ 
long-range extra-Iarge 'passenger and cargo carrying transport started 
commercial seivice in 1995. Supersonic transports were not introduced- . 
into domestic U.S. service befcire 2000. because of environmental and 




•.energy ccnservQtion concemj. Improvenienb in aircr(rf[ technolo'gy operatfons grew froi 13 million to 17 million and g^^^^^^ 

: helped slow the growth of operating costs. However, increased costs . creosed from 43 million to 105 million. To accommodate . this fee 

for.l^ibor qnd capital and higher taxes resulted in an increase in real ' j'n activity, a -number of .new regional airports were constractedfc 

operating costs. • ^ ; . ■ ■ from ijilifc^ 

■ ■' ■ : - airports were introduced into service in the 19^^^^^^ 

■Airports: Total aircraft operations. at towered United. Stdtes airports' in- ' ' ground links lo.urban centers combined to make large new .airport^'' 

creosed from 57 million in 1974 to 125 million in 201)5. Air carrier economically qttractive. In the period before 1990, capocity .increases • 
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The air carrier fleet grew froniitotal of 2,420 

aircraft in 1970 to 3;i0inl985 and 3340 ip 
2000.' , ' ■ . 



were accomplithed largely by intemgl improvements at existing air carrier 
drporh and the development of new jpeciol-purpose generof aviation 
oirpo'ife^ which provided sufficient capacity improvements to satisfy the 
growth of aviation octivity in this period. ^ 

.Air Traffic Control: Improvements in air traffic control technology resulted 
in reduced congestion and improved safety. The upgraded third genera- 
' tion air traffic control system, most of which was in place by 1995, in- 
creased overall efficiency. Increased automation in air traffic control 
systems continued through the l990's. Wake turbulence detection and re- 
duction perfecte^d in 1990 allowed reduced aircraft .separations. Through- 
out the period the Federal Government followed aphilosophf of increased 
automation in order to end the rising costs of the air traffic control system. 
Despite large expenditures in research and development and major in- 
vestments in implementa|ion, increased fosts continued to be a problem 



for the air traffic control system. The benefits of improved air traffic 
control included reduced delays in high traffic density control areas' and 
improved safety. Air corriei; accidents and fatality rales declined as a 
result of improved ^jifol procedures. Air carrier fatalities, however, 
rose because of increased aircraft jsize and load factors. General avia- 
tion accident rates declined sjiorply and the number of general aviation 
accidents dropped by 25 percent. 

The Role of'^Govemment: The Federal Government increased its r^ 
sp^bililj foj^ the coordination and financing of all transportation modes 
jAlkM^^ of the century. The Federal Aviation Ad- 
■Hkn j^j|^te|:it$ activities more closely with the other modal 
■j^fttionj^^ Department of Transportation and increased its 
|j](|II| of research and airport construction, Its activities were supported 
by increases in aviation user charges, including ticket taxes and fuel 
excises. ^ 



INDMDUAL AFFLUENCE SCENARIO (4) 

, low popolotion gfow*|| rfur/ng higfi economic growth gove each cilizen a 
larger jliare. Thij wos.a plam^UM Ms\ Its government war 

. cenfralized-itj goalj;,explicit. Population growtfi m low and in line 
with newly developed mgfAnd moterial ^pplh The government 
policies were anticipbtor)', not reactive. There was in this world a greet 
deal of environmental conWness and regufotion; policies were"" con- 
stantly tested to determine or not they met the broadest public, 
need. 



Socioeconomic Conditions 

_x ' ' ' ' . . . ■ ^ 

Demography: Efforts fo restrict birth rate held the population lo about 
229.million by 1985 and to less than 250 million by the end of the cen- 
tury. The birth rate was 1.8 live births per woman of childbearing years, 
and by the year 2000, approximately 80 percent of the population was 
over the age of 15, compared to about 74 percent in 1974. The threat 
ofld^cay which the core^cilies faced in the 1970's was removed through 
a successful policy of apportioning both Federal and s|ate aid to cities. 
This .aid was justified in part on their daytime population increaser, serv- 
irig as a measure of importance of the city to the surrounding community. 
This policy encouraged suburbs to yield to annexation pressures from the 
cities.' For the administration and development of specific functions (e.g.,- 
transpjrtAnl, metro governments were often formed which had "the 
power to levy taxes on both income and property in their areas. The 
stabilization of population growth did not alter the rote of urbanization 
of the populah'on. The Sout^ and West continued to have the largest 
urban growth rates and, by the close of the century, these two regions 
contained half of the U.S. populahon and also accounted for 50 percent 
of the total nafcnal metropolitan population, compared to 45 percent in 
1970. By 2000, nearly 90 percent of the population resided in metro- 
politan areas, as ^compared with 71 percent in 1970, and suburbs which 
immediately surrounded central city tended to develop in tight rings.. 
Four large corridors and several smaller ones formed. These were 
Boston to Richmond, Buffalo to Milwaukee, San Francisco to San Diego, 
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Dallas-Houston-S^n Antonio, Seattle to Portland, Hiy M to, Albany, 
■Philadelphia-Harrisburg-Pittsburgh, Miami to Jacksonville an*d Orlandc to 
St. Petersburg. 



Economic Conditions: The frus^otion during the 0AWi over.ltie 
inability te solve simultaneous inflation and recessiati w'oi a\>ted, in 
part, to the lack of adequate pluwiing o«d,to inefteoivepclic^^formstion 
and execution on the part of the governE«n'j T\< goverrunen* scigM tc 
remedy this situation and planning was key to its activity, 3NP grew 
rapidly with the advenf of new technological developments that solved 
energy supply problems., !r, 1972, GNPlplaled $1.2 trirtion and by the 
close of the century had increased to $4.1 trillion. Business productivity 
(as an index of output per man-hour) grew to an unprecedented high 
by the.yehr, 2000 and allowed marked increase in personal affluence. 



In the oreas of transportation, comniiHiicatioiv.isnd housing, the Federal 
Governipent played an active rof; by guaranteeing construction loans to . 
Mcure necessary capital fo'rination|^ t)!sposable personal income per capita 
and GN^ per capita also showe^t|enomenal growth. Disposablyiier- 
sonal income per .capita rose in 1972 to $15,700 in loO, 

/nd GHP per capita climbed frol^OO in 1972 to $16,506 in 2000.. 
Personal consumption expenditures:als6 reflected the tremendous growth 
in socieiol wealti^ In 1972 personot consumption expenditures for 'the 
entire nation totaled $775 billion and by the end of thjs century had 
increcsed to $2800 billion. Also, the length of the^ork week was re- - 
■ duced/so that by theiyear 2000 it wft approximately 36 hours per week 

' ' ? 

compared to 39 hours in 1972/ Vacations for many workers lengthened 
to nearly 2 months per year/ Perhaps the most wvel change in American, ' 
life^Kis the view that th^ low density jtlurban populdtiofis which clustered 

, DISPOSABLE PERSONAL INCOME PER CAPITA . 




1995 2000 



about nuclear cities were responsible for the economic viability of the 
cily< The equalization of the tax structure, so that the suburbs gave pro- 
portional support to the cities which could then provide adequate trans- 

' portofion and other social services, reversed the t(end toward demographic 
decentralization. The health of the cities encouraged the return of in- 

;'*dustry, and the cities once again became the centers of economic and 
cultural development, Urban cores were accessible by mass transit, and 
travel into the city for work and. pleasure gave emphajis to the con- ' 
tinulng'need for vital urban life. 



Energy and Materials; Technology, had Ixgun to'expbit new energy 
resources and advanced:^ngineering fechniques wel developed for .sub- ' 
stituting a wide, range of industrial materials which were in shbrt supply/. 
As a result, the price of crude oil stqrted'to decline in the late 1970's. 
The pric;^ per pound of aluminum and the price per long-ton of iron ore 
increased slowly until the end of the century. The decline in popula-.^' 
tion growth, which occurred in the early 1970'$, ai^ded in bringing about. ' 
a balance between supplies and demands. Government « policies were^' 
directed towgrd spurring indigenous energy sources which could supporti'^ 
a highly automated capital intensive industry and acceptable conservatioj^^ 
measures. ' , ■ V f 



Human Resources and Lifestyle: Education became priz|d as axultural 
asset and was not necessarily connected with career advancement. The 
level of median education clijnbed from 12.2 years of schooling in 1972 V 

. to 15.1 years in/2000. This high level of education was also made 
possible by industrial funding, of general education for its employees, by . 
major portions of the work force takingducctional sabbaticals,- ai^dvby. 
the increased amount of leisure time due to .reduction* of the work week. 

" By the start of the 21st century, technological advances and the control 
of population growth allowed for productivity levels which resulted Jin an ^ 
ever expanding range of individual material, benefits. Spentjing on lei-.i. 
■sure octivities rose from $249 per capita i\i ,1973 to $510 in 1985 and 
to $840 in 2000, and more money couldie spent on luxuries and cultural 
pursuits. These heavy expenditures wen accompanied by moderate in- ' 



• arifav extensive mass transit was developed. In the several 
\^,?f9« |^ corridors high-speed ground transportation was developed 
; , to' fo^elev^ilh aviation in short-^^^^ ■ ^ 
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> . -0 . : • p:::^ ,\ y . ■ * , ment of _ higher load factors, costs to passengers yere reduced v/hile 
■ aMfe.m necesjijes,such Qjfooij,Jn^fobso1uf^^ettse: Me ^ef::^ airline. pro distributed on a pool basis, regained high. Air cargo 
Of pjrsonal lerisOTption exRefditures for food droppejfegfn, 22:.' tonnage increased at an.annual mf. of 9 n.rrA„i ; 



ic^wty: Domestic re^nue passenger'miles grew at an. average 
\ 'V,^(?||of,(^e;.5 percent annually fromithe'late I970.'s until th? turn of the •• 
, ^ ,ce%^^^^ did.not keep i^ace with this growth rate because 

v:'),';,^i""^"9 aircraft size, longer average trip, length, and rising load ' 
',,fV^foCtofs.. Trip lengths increased because of groun( competition with 
;||;,; Sho|-haul air rrajisportation. And load factors were kept high by govern- 
i^^4^i!l!?|l^uJa.tio and-reduce environmental impoctsr- 

. ; • ^W^^^ *^°"9'' '990 'fien declined through the 

;,e»2rpf the century, yielding an average, annual cost increcfse of less than ' 
KiSffii^; ' ' ! '"ifi snfiffi period. Fares 'were kept down by improved 

" " and by regulatory action to improve operating efficiency. . 
'ith the increasing scope of government planning and control, " 
feclergi regulatory policy began to control routes and schedules more 
itfidly after 1985. By elimindting competing flights between city pairs 
, i at close time intervals and by the usedj larger airj:raft and the encourage 



creais.in necessities, such asvfood, in<; 

. A , • ' ■ -r""-'^— -TCT'^-' ;.' - :^ f'-""' " pool oasis, re^nained nign. Air carg( 

6i^rsona|.|riswption exRef ditures for food dropp«||(n,, 22: ' tonnage increased dt an.annual rate of 9 percent, resulting in an seven 

percen|Rl9af boot 20 pe^. JOOO.. ^ ' 1 • .;■ ■ fold increase in cargo shiooed over 25 venr. All-mrnn fllnh. 



.Air Transportation 



^'^^MmS^Mf qn/ftmpetiii^ mAs: ,$fipjdj^ 
*in btBinesAiiy^d personal .income 9rea% iujafed deiicind for 
. transflortaSE. ^ Demand growljl^was teraperbd , somewhat, however; by 
, ^frends in, lifest)*' created by environmental consciousness. Dem^W for 
^ ojMtion was affect^y als#y 'lhe.€Ticourageflient|f hi^'-sp^Sd^ 
, .^21'^°'^ en;Hronmentally,occeptable jrtie for' intercity travel. 
•■jThe ailSojffl^coiliniJ^d td-5e used for franspolRtion needj tliroughout 



fold increase in cargo shipped over 25 years. All-cargo flights increased 
' dramatically in this period, because of high economic growth and strict 
control of the' number of passenger flights. Nevertheless, two-thirds of 
tje cargo was shipped on passenger flights. General aviation opera- 
tions grew.at an annual rate of 5 percent, with somewhat lower growth 
rates in the 1990's. General dviation demand was spurred by increased 
business activity, a large growth in a affluent individuals with leisure 
time, and the availability of convenient oirports. ; Growth was retarded, 
however, by increased' costs of operation resulting from higher user 
■ charges and increpsed equipment /equirements and in the case of pleasure, 
flying, by the lack of airport capacity pnd by increased competition 
. from, alternative leisure activities. 



TIHAL ENPLANEllieSENGERS AT U^. TOWERED AIRPORTS . 



/ 



-I 




TOTAL AIRCRAFTt)PSATU^.TOWEREO AIRPORTS 




I960 1965 1970 'l575 19!J;'(; 19!5 1990 /lS9S 20DO 

In the same year, 150 passenger jet STOL'^ircraft began to. compete 
with conventional aircraft and high-speed rail' for short-haul passengers. 
Improvements in aircraft technology heliSed reverse the rise in operating 
costs for aircraft by 1985. In the last decode ;of the century, direct 
operating costs declined. The average size of airaaft in the air carrier . 
M inaeased from 120 seats per aircraft in 1970 to 160 in 2000. 



Aircnlli Technology; A variety o^ne^^ aircraft models were introduced Airports': Total aircraft operations in the United States tripled between 

into the air carrier 'fle.et betweenj^75 and. 2000. In addition, incre- 1975 and 2000. Air carrier operations doubled to 25 million annually, 

hentalimprovetnents in ixisting aiKrafttyplorovided increased capacity, and general aviation operations increased by 225 percent to over 150 

ond operating ^fficiency, and redOced dironmental impacts. New million annually. 'After exhausting all non-capital options it became 

oirffoft introduced Icluded pxtra-l(»4 traSports for passenger service . apparent that to accommodate the increasing traffic, a major resfructur- 

^ long-haul, high-density marM$. q»ior air cargo, beginning in 1990. ing of the national air[^ort system was necessary after 1985. Several 
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1985. The cost of development and ijiplementation'of improved 'air 
traffic control technologies were higjijor the Federal Government'and 
fo[ system users. All aircraft dperators w,ere required to make increas- 
ingly large investments in avionics in order to enter most ports of the 
airspace, but' due to the' strong economic situation there was minimum 
effect on growth of aviation. • 
■ ; ' . , ' 

Tlje Role of Governmenl: The federal Government exercised a high level 
of control in/ the planning, deifelopment, and operation of the aviation 
system. Although transportation planning was done on a multi-modal, 
regional basis, and financed by a single transportation trust fund which 
supported all modes, aviation continued to receive.ample funds to finance . 
its growth. The administration of the air troffic control system required. 

'"^(^°5ed funding," but staffing increases were minimized'by, high, levels 
airports, to, the elimination of major congestion delay problems after of 'automation 

■h .. 1 ^ . ■ ' ■ . , 
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The air carrier fleet grew from a total of 2,420 
aircraft in ,1970 to 3.410 in . 1985 anil 5,960 in ' 



large regional oirports were built'itb serve., major hubs, and. existing 
facilities were largely converted to feeder service and general aviation. 
Additional feeder airports 'were const^cted to accommodate growing- 
demand in metropolitan areas fer oir taki service to (ong-haul' airports, 
for short-haul trips, and for general aviation activity. New airports were 
designet^to include all possible noise-impacted areas within their bound-, 
, .dries. Advance land banking made if possible to assemble these larae 

sites* . ,■ ' ■• . • ■ ■ . 

■ ■ ' ■ • ■ ' ■ . ■ " ' ■ , ' 

Alt' Traffic Control: Major'improyetnents in air traffic control were re- 
quired* to meet rapidly rising demand. Upgraded third generation air 
, traffic control was introduced in 1980. A fully-automated fourth gener- ' 
otion system was installed beginning in 1990. Controiof wake hirbulence 
.allowed reduced separation standards which-contributed, olong with new 



BiP^SIVE GROwii SCENARIO (5) • ^ . : * • 
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TlM jaii^ incofpofotei liglj gtoidi 'm both Groa Npt'onw^rbduct 
end popylotion. Tlie Uniletf Stotei confronted h ptohlm which in- 
j|rbifed ievelopment—ottocfced them Wgorouily—dnd , solved theni 
t/ie old "American Sjiirrt," • Tlie notion, found it possible to create 
|nwgej, of wfiot ij^hi be ond then to put into^ploce policieJ to achieve 
Is end.' Technology- still workedt ond the means of ochieving the 
technologicol solirfions were ihtov^h free enterprise/ ,,As"fhe 
sedof. 'gfe<«r'in yitolilly/the pubft sector— government-reduced its rela- 
tive size ond propxin^, to intervene and control". The emphosis wos^oij. 
'individuoliitni; on corporote' achievement. . \ 



Socioeconomic -Conditions , ^ r ' 

■■/,*: 

^ > .' 

^ . Demography: The technologiedl advances tjiat resolved the resource 
I ayoilabilify probiem^ stimulated economic growth and created ,a forward 
.looking national pride/. Both the, optimism of the Economic outlook and 
.the notional mood of vitality, had a, somewhat accelerating effect on 
] .family formation and birth rate. In 1985, the population reached nearly 
V '245 million and by the year 2000 it just exceeded 29? millipn, as com- 
. • pored with 208 /nillion in .1972. Birth rote returned to a level of about 
2.8 births , per woman of childbeafing, age; Ab'jjuf 74 percent of 'the 
popolqtion was over, the <jge of '15 by the year 2000, obojjf the same 
ratio as in 1974. . The median age was just under 30 years, Th^ fend- • 
ency to decentralize prevented the population in the urban centers from 
completely dominating , the suburbs, which continued to ..grow. .Bilt by 
■ ; 2000,^abouf-i85 percent of the population resided in mefropdlifan.arJw, . 
. : 'compared to abo| Zl. 'percent in 1970. ,By 2000,, the South and West, 
..which now compijised over 50 percent of the U.S. population, still, con! 
; ';tained less than-i odl-half the total notionaf metropolitan population, 
' compered withJ5 percent in 1,^70. Various urb6n/suburban continuous 
'T .. corridors coulSbe identified qiiite clearly by fhe;1980's. ' The large cor- ' 
'," liors incliidM the. North' Eosfi , corridor Irom Boston to Richmond, the 
... ,««ah lakes.coffidor from Buffalo to l^lwaukee, the West |CorrIdor' from 
■■■^on Frdtfcisotj to ^qn Diego, jond the; Texas ^corridor including Dallas,. 
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Houston, and 'Son Antonio. Sonie; of the smaller 'corridors included 
Seattle-Portland, New York-Albany, Philadelphid-Harrisbbrg-Plttsburgh, "^* ' 
and. Q Florida 'corridor which ran from JacksoRville to Miami. ' • . 



Economic Conditions; The ability to resolve conflicts belWeen resource 
supplies and^ demand through lechnological advances, stimulated etonomic 
growth. And the problems of availability of crude oifqnd raw materials 
were largely overcome. While tf^e Federal Government iubsidized re- 
search and' development, providing the stimulus for the. growing tech- 
nofogies, If gave relotively, 'free rein to industriat*6xpanslorf. As a 
result of these events, GNP grew rppidly and, by the |'990's, was increos- 
ing.af a Je. greater than_5^i:cent pej year. In '1972, GNP. totalled . 



$U trillion and by fhe year 2000 rose to $4.3 tnllion. Real disposable advanced .education. Personal consumption , expenditures, whicli were 
mcome occdefoted at rates parallel to GNP growth, and per capita ■ $775 bion in the ear^ 1970's, rose to about $1330 billion in 1985 
disposable personal income increased rapidly from $4233 in 1972 to and to about $2720 billion by 2000, and shifts in spending occurred., 
about $7630.in 1985 ond about $12,900 in the yeo'r 2000. Accompany For example, while the percentage of personal consumption expenditures* 
ing. this trend, GNP/capita jumped frofn^$5800 in 1972 to $14,000 in ■ on food declined from 22 in .1972 to about 21 in 2000, this represented 
2000, a srowth of 4 percent per year at the close of the cenhiry. Itv a substantial increas<^ because of .the absolute growth of personal con- 
duslrial decentralizoHon tended to kee|i the population relatively dis- sumption expendihjres. 
persed. And^ as patterns of decentralization were encouraged, more. . . . 

industrial producfion was located closest© supply ^enters for needed y ^ 

material The vigorof the economy and the emphasis on mobility, whichiipergy and Materials! ?rices of raw materials did not escalate drosti- 
allowed individuals to move fr^quenrty In order to moximize^ their oppor-^cally, largely due to the availability of energy at reasonable costs.' The 
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tunities, resulted in relatively low levels of unemployment. The achiev^ 
ment of high technical productivity allowed industry to accept a 38-hour 
work weej^ by 1985, along with month-long , vacations and a host of 
ancillary employee benefits ranging from 'health care to subsidies for 

PISPOSABLEPERSONAL INCOME PER CAPITA 
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price per pound of aluminum and the price per long-ton of iron ore ' 
increased slighi^ over the years. High levels of domestic mobility resulted 
in high deman^in the transportation sector. The price of crude oil " 
decreased from, ip late 1970's,to 2000 due to various technological 
developments. In VUate 1970's the average wellhead price o^ . 
of crude oH was aran$1 1, and this increased slightly; then started to 
frill as alternative dcHtic energy so'urces increasingly were able to ■ 
influence energy prices. The close of the 20th cenhJiV sow the price of 
oil aP$7 barrel. ' . ' ' 



Huifian Resources and 'Lifestyle: Education was considered to be of 
high value. Many employees took educational sabbaticals under, com- 
pany and government sponsorship and the median levef of education of 
h populotion'rose steadily. By the end of fhe century the United States '» 
showed little anxiety about population growth. Through the advance of ; 
technology, society was able to' satisfy its needs and lo.devetop in an 
■almost uninhijjited fashion. Population density was held down by.pal- 
terns of decentrplization and people were able to maintain a high degree 
of community, identity. With increasing abundance of domestic energy 
supplies, the'end of the century found a population free to move through- 
out local, ,national and internafional areas. Recreational pursuits were 
not inhibited by energy limitations. The funds spent- on leisure activities 
increiased ftbstonhally over the years with per capita expenditures in-* 
creasing from about $250 in 1973 to about $470 in 1985 and about 
$680 in 2000. The relatively, high dispersal of pppulation followed the ' • 
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trend toward induslrial- decentralization along corridors. New towns and 
cities were established ds^ the population spread out across the country, 
and new urban-suburban corridors formed almost naturally. While 
urban centers provided some focus' for ecdiiomic and cultural activities, 
by the end of the century, point-to-point travel patterns in the low den- 
. siJy suburbs were- dominant. By the i990's, new communities could 
locate without any serious energy Induced limitations, due in part,*fo the 
ability.to economically top geothermal and solar energy sources. 

Air Transportation ' 

Demends for TransjiertatiQn and Competing Modes: Increased de- 
mand for all -modK of transportation resulted from expansive growth 



business activity, leisure time and income! A high emphqsis wos pieced 
on mobility at the local, national and internationol level. Private vehicles, 
in the form of the automobile and personal aircraft, were populof 
because of the independence they offered. The highway system wos 
extensively expanded. Mass transportatltSn, for jujra-urban tronsif did 
not grow sufficiently to offset a continued grov^h-rn private vehicles, 
because decentralization of industry and commerce,' continued to moke 
the automobile necessary. In the urbanized corridors located in the ' 
densely populated Northeast, Midwest, and Far West regions, high speed 
ground transportation was functioning competitively by the mid-1 980's. 
The aviation system remained the primary means for long distance trove!, 
while short distance travel tended to be split between the aviation system 
and high speed ground transportation. ■ The vigorous growth of these 
many transportation modes created, complex problems of intermodal 
transfers. Coordination of different modes was hindered by competitive 
fflctors. 

•Ayifltion Activity: The air transportation system faced increasing demand 
for passenger service in long- and short-haul markets, general laviotion, 
and air cargo throughout the period 1975 to 2000. Passenger traffic 
increased strongly, with domestic revenue ppssenger-miles increasing over 
250 percent from 1975 to 2000, on average annual growth rate of over 
6 percent. Short-haul air travel, which grew ct on overage annual rate 
of 8 percent, was spurred by the development of the STOL airport system 
in the 199p's ,and by the reiofively sl6w improvement of h'igh speed rail 
inter-city ground transportation, hindered by a- slowing of public invest' 
ment. A loissez farre attitude toward the regulation of oir'corriers led 
to 0 proliferation of <ype$ ond levels of service for travelers. In general, 
service types split into two' main categories: high-cost, regularly scheduled, 
high-frequency, low load factor service attracting time-conscious business 
travelers, and low-cost, irregularly . scheduled charter-type service for 
pleasure- travelers. Air cargo increased of on overage rote of 12 per- 
cent during 1975 to 2000, spurred by rapidly growing domestic and 
foreign trade, particularly in high technology products and perishable 
foods. ' Most of this cargo growth was accommodated in the bellies of 
passenger-carrying aircraft, but oll-corgp activity experienced a suf- 

''it 
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ficiently rapid growth to spur the development of all-cargo airports in. 
, the 1990's. General aviation experienced an average 7 percent growth 
because of' increasing private business trovel, and to a somewhat lesser 
extent, increased pleasure travel by an affluent and growing population. 
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Aircraft feehnology: In the period 1975 to 2000, changes in dviotion 
technology led* to many significant improvements in aircraft. In general, 
aircraft exhibited significantly improved fuel efficiency and reduced noise 
levels. New' aircraft types developed during ifiis period included od- 
, vanced supersonic transports introduced in 1990, 150-passenger jet 
STOL's in 1985, end a very large (1000-passenger) jumbo jet for pds- 
sengers an^ cargo in J 985. In addition'to these new air carrier airaoff, 
new business jet 'and general aviation turboprop and propeller-driven 
aircraft were introducecl after 1985. The air carrier fleet mix continued 
to be dominated by types of aircraft similar to those in service before 
1975 (two- and three-engine'narrow-bodied jets). Thr«ugh6ut this pericid 
new aircraft types were being introduced ,lo-se«e)iner and emerging 
markets, with the result that by the , year '2D00 mflnyjnore different oir- 



• craft )yp« were in'iise than- in 1975/: The 'successful new vehicles in- the. 1980'i and 1990's. Major new airports were completed ofter 1985 

. eluded ^t\t\ STOl^ which began to dominate short^aul intercity Jn several of the Igrge hubs. New oirports )vere also built in several of 

' traiBpOffoHon-in tlie, 1990's; the extra-Jorge jumbo, which wos used as . the medium and small.-hub cjies; These new airports -were, madfe.pos-- 

0 chorfpr-type oirercft^for mass, long-range, low cpSt air travel, as well ■ siWe by cfianges in public attihides toward airports, by airport planniftg 
for;lpsicJit,' gnd Die SST, which jeiyed thejimitedi but- lucrative, high \ to reduce environmental impacts/ by controlling land use around airports, 

\> ;'tfjieed, liWii.^lfare,inte/ift'tionat market. ' • ' ' • i . * • . -and by significantly iinpcoyed -airport access systems which allowed* loca- 

■ ' ' '' 'i:' i ' ■ ""^ ■ f'QR 0^ aifporty at greater distances from urban centers. STOL airports 

.Airports: Jo aecomfliodate' the steaidily increasing.- level of aviation iti' Drbaii centers prolifercffed during the 1990's; and local airports for ' 

.1 activity, major «iq»n$ion of the nahonal airport system was" required In, , fefeder an'd communt'er service as'vrell as special-purpose general aviation 
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The air carrier fleet from a total of 2,420,, , 
aircraft in" 1970 to 3,890 in 1985 and 1,&70 in ' 
2000, 



airports ino<eased in number. .Existing airports were reconfigured'te 
increase their capacity for handling aircraft. Technological advances, . 
su'cli OS control of wake vortices and improved air troflRc control and land- 
ing systems permitted reduction in runway separation, leading to signifi- 
cant increases, in qirside capacity at. existing oirports by 19?0. Airport 
congestion continued to "be a significant problem at many airports; as 
increojjs in demand overwhelmejJ capacity improvements resulting from 
new capital investments and upgraded air. traffic control. Airports used 
variable landing fees to shift cost-.conscious traffic to' less crowded periods. 

^ ... , ^ 

\ ■ . ■ ■ ' . 

Air Traffic Control: The rapid, growth in ovialion activity" in this period 
necessitated accelerated improvement' of the air traffic control system. 
Installation of the UG3RD was completed in the mid-80's and an air- 

"heme version of the ;4th generaHoii ATC system was in place in the 9C('s, 
Technological innovotions emphasized increased flexibility for the pilot. 
These innov'afions shifted the focus of control from the ground to the air. 
Reduced aircraft, spacing, required spfecial emphasis, on the development 
of advanced collision aVbidance systems and inerti'al navigatiSh. On 

J an economic level, ^ the increased automation implicit in' this system re- 
duced 'ground-based labor costs; although in ^general, the air traffic 
control system' found its costs steadily rising because of the increasing 
sophistication of the equipment required on controlled aircraft. Because 
of increosing demands on the Federal budget, the government began 

■to looklbr ways to redude its activity.^ In ]98(r,;he Federal Government 



turned oyer operation of the air traffic contrV system'tian.in'dependent 
quasi.governn>'ental authority, the National Air Traffic Ctfntrol Corporalioit. ' 
Thi? COMSAT-like organizafion increased efficiency but found 'it "dioilt : 
to. control the increasing cdst -of dr: traffic Control. ; Tlre .users, of the 
system, grew, restless ov^r rising ATC charges. As a result, the NATCC 
gradually.shifted more and Wre of the burden of control.to the individuol 
pilot ,who could choose to invest in lower levels of avionics and fly o'lfly 
in segregated airspace. Accident rates were in 'fact declining rapidly, . 
although tlie overall number of accidents, both for air carriers and general ' 
aviation remained higher than pre-1975 levels. ' 

The Ro|e of Govenlenh The shift of goverenaental policy to de- ' 
, regulation and the encouragement of. industrial initiative which qros/' 
dOring this period, led to radical .changes in "the' structure .and financing 
.of federal aviation activities. The Federal Aviation Administration, re- 
lieved of its responsibility irv airport planning and financing, as well as . 
its operational role in oif trqffic control, concentrated on its continued • 
responsibilities in safety regulation and in research and development. 
Aviation-taxes were significantly reduced with the abolition of all trans- ' 
portotio^ trust funds. The' passenger ticket tax was reduced from'S per- 
cent to 2'percent, which still provided a surplus'for general revenues. 
Charges for air traffic control services were directly levied by the quasi-' 
public air troffic control corporation, and airports significantly increased ' 
landing fees, which become their principal source of income. . 



A. Phase j-Worid Sdorios 



Tht 'use ^ future irorld scenaribs as a policy development fool in the 
Fediwal AvioHon Administration is based ott one central assumption. The 
ossumptiof! is that of interrelationship. 'In the post air transportation and 
the National Aviation System (NASI have grov^n as a function of the 
appearance of new technology. This study assumes that this relation-; 
ship will continue but that the socioefonomic conditions of the world 
environniei* will\i|so infiiience the form fltid characteristics of the future 
'NAS. To illustrate this notiVof interrelationship with a simple example, 
we might expect that a future increase in individual affluence woJId 
result in an inaeosed propensity to travel, which would increase air travel ' 
and eventually the denond.for service from the FAA navigation, informa- 
tion, <ind control facilities. ' ' , 



The approach to the development of the several world scenarios moved 
from this basic notion and began by identifying' these relationships. Rrst, 
the National Aviation System- itself was defined' by suitable quantifiable 
descriptors. Termed the key NAS variables, the descriptors include such 
system characteristics as' aviation operations, stagp lengths, ■ enplaned 
passengers, FAA employees, trust fund revenues, business productivity, 
ahd others. ' 



Next the study identified those socioeconomic variables that bear the 
closest relatibnship to conditions;^! the National Aviation System. In- 
cluded in this category are such indicators as'population, GNP per capita^ 
wellhead price of crude 'oil,, price oif ferrous and nonfe:rous metal and 
other factors. T^e variations ofGNP and population among the scenarios 
'are shown below and the relationships between the NAS and the socio- 
economic .variables are suntmarized on the following page. 



DOMINANTS OP SCENARIO SPACE : 




Having' identified the major relahonships, the next step was to establish • . 
the "scenario space-" that is, a family of alternative futures that differ 
'as a result of the initial conditions, and cover a plausible range of future 
cwditions. To achieve this range. Gross National Product and popula- , 
tidn were assumed to have high-^nd low -growth rates in the resulting 
c6mbination of four scenarios covering the scenario space. ■> - 
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RELATfilNSHIPS OF KEY- 
SOCIOECONOMIC VARIABLES 
AND NAS VARIABLES 



to exist between the aviatidn variables and the 
socioeconoiDic varial)les. Tlie X's represent direct 
' linkage and the O's indicate- an indirect linkage 
between these variables. For instance, it is felt that ^. 
6NP has basically no effect on direct and indirect , 
operations costs/ but has a direct impact on en-i' 
' planements, cargo tonnage anjl general aviation 
operations. * 



B. Judgmental DeMon 



C. Check for Consistency 



e woi|d Kenario$"s«rthe scene for description of the NAS, and thje 
worid descriptors within each scenario are used to calculate NAV 
porometer volues. Cfrtoin important factors such as FAA policies, air 
tronsportotion networic structure, and competition fro^n other modes are 
spedfied qualitatively with the aid of the world scenarios to provide both 
background and input foudblating NAS.porameters. Then a set of 
key NAS variables is projected for each scenario using adjusted historic 
average annual' rates of increase. The world descriptors are essential 
to adjustment of the projected historic trends of each variable. The key 
variables are direct and indirect operating costs, domestic and. interna- 
tional enplaned passengers, air taxi enplanements, domestic and inter* - 
nationakargo tonnage, and general aviation operations. 



Then the forecasted values of the !;gy NAS variably, thel world descriptor 
values and historic data form the basis for projecting the values of 
internal aviation system variables. The variable paraAieters are average 
stage length, average seats per airaoft, average load factor, overage 
utilization rates, dnd'airqraft^speed. . - . , 



'The final step is calcujotion of revenue passenger miles, aircraft opera- 
tions, commercial miles ^flown, air carrier fleet mix and size, domestic 
cargo revenue ton mi», genei'af^iation oircrofli miles, fuel consump- 
tion, FAA employees #i trust fund revenues, air carrier fatalities and 
accidents, general aviation accidents, total system noise and pollution, 
, as well as congestion, pollution and noiJe at selected airports. This is 
accbmplished with thr aid of a series of submodels, or algorithms. 



As a check on the validity of the forecasts using the judgmental approach, 
selected NAS variables are forecast with the aid of li' computerized feed- • 
back model. The model forecasts air carrier fleet size, enplanements, 
load factor, revenue passenger miles, available seat miles,- air carrier op- 
erating costs, air carrier operations, general aviation miles flown; and 
general aviation operations'. A separate side model provides the neces^ 
, " sary aircraft characteristic inputs' to the moin 'model. . ' , 

■ ■■ • . :• /.■■ ' - 
. This forecasting approach proceeds as, follows: 

a. An initial regression equation projects total intercity, passenger 
miles in all modes as a function of the scenario world descriptors, popula- 
tion and GNP per capita for each scenario* 

♦ 

, b. , Adjusled intercity passenger miles are then apportioned in four " 
travel categories, short-haul, long-haul, busjness and pleasure. 

c. The adjusted intercity passenger miles figure for each travel' ' 
cptegory is then split among the air, auto, rail and bus modes on the 
tasis of the cost,' time, flexibility, comfort and coiivenierice of the modes' 
for the travel categories. « 

d. The resultant long-haul and short-haul air passenger miles 
■ theii become determinants of air carrier .size. ■ ' * • 

e. The above steps provide the. necessary inputs for the specific 
forecast calculations.' ; . ' 

The following flow diagram schetnaticqlly depich the process followed in 
developing aitd utilizing the alternative aviation scenarios discussed 
herein. ' . 



■ The entire process li repeated unfil internal consistency is achieved. The 
. aedibility of the results ;depends upon careful documentation of aiid, 
factual .basis for the opplied judgment. 
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